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Elevtrd 
1883    BUXTON.  Di  i.i.iv  W.,  M.I)..  S2.  Mortinior  stioct,  W. 
IDO;}   I{r/.zAHi>.  Mi.wa  kd  Kahqi'iiah,  M.I).,  .'ili,  Hnilcy  street,  VV.      (C.  Com. 

Sect.  A,  I!)()n-7.) 
185G    BUZZARD.  Thomas,  M.D..  71,  (Jrosvcnor  street,  W.     (('.  ISGU-TO.     V.-T. 

18,Sl-:{.) 

1001   Caddy,  Aduiax,  M.H..  2/2,  Hnrinjjton  Rt.root,  CMJctilta. 

1S!»<>  Caddv,  Aunold,  2/2,  Ilarintrton  .street,  Calcuttii. 

lS:t;?  Cai,kv.  IIknut  Alhkkt,  M.D.,  24,  Upper  Berkeley  street,  W. 

1S«)7  Calveut,  .Iamks,  M.D.,  113,  Ilarlcy  street,  W. 

1  !•().■)  Cammidok,   Pfrcy  John,  M.H.,    2,  IJeuuinont   street,    rortlaiul    plaee, 

W. 
1892  Campbell,  Urnuy  Johnstone,  M.D.,  30,  Mai)iiin<rliaiii  l.-me,  IJr.'uHord. 
liK),')  Candlkk,  John  Pycock,  M.I).,  B.C.,  Patliological  L:il)oratory,  Claybiiry 

Asvluiii,  Woodford  Uridf^e,  Essex. 
1S07  Carwardine,  Thomas,  M.S.,  IG,  Victoria  square,  Clifton,  r>ristol. 
1877  Casson,  John  IIoiinsey,  II.H.M.  Lep:ation,  Teheran,  Persia. 
18G1-  Cay,    Chakles    Vidllu,    Deputy    Surrreon  General.      Address   unconi- 

niunicated. 
1869  Chaffers,  Edwaiid,  Abbotsrood,  Milnthorpe  road,  Eastbourne. 
188t  Chavasse,    Sir    Thomas    Fjirderick,    IM.D.,   CM.,   22,    Temple    rou-, 

Birmingbani. 
1901  Cheatle,  G.  Lenthal,  117,  Ilarley  Street,  W. 
1879  Cheyxk,  William  Watson,  C.B.,  M.B.,  CM.,  F.IJ.S.,75,  Ilarley  street, 

W.     (C  1885-7.     M.G.C  1890-6.     V. -P.  1892-3.     P.  1899— 1902.) 
1873  CiiiSHOLM,    Edwin,    M.D.,    44,    Uosslyn    gardens,    Darlingliurst,   near 

Sydney,  New  Soutli   ^Vales  [care  of  Messrs.  Dawson,  121,  Caiinon 

street,  E.C]. 
1865  CHURCH,  Sir  William  Selby,  Bart.,   K.CB.,  130,  Ilarley  street,   W. 

(^r.G.C  1809-74.     C  1871-3.     V.-P.  1894-6.) 
1868  CHURCHILL,  Frederick,  M.D. ,4,  Cranley  gardens,  Queen's  gate,  S.W. 

1898  Chfrton,  Thomas,  M.D.,  35,  Park  .square,  Leeds, 

1861  CLAPTON,  Edward,  M.D.,  Towercroft,  41,  Eltbani  road,  Lee,  S.E. 

1872  Clark,  Andrew,  71,  Ilarley  street,  W. 

1886  Clark,  Francis  William,  M.B.,  Vietoria,  Hong  Kong. 

1885  Clarke,  John  Michell,  M.D.,  28,  Pembroke  road,  Clifton,  Bristol. 
1881  Clarke,  W.  Bruce,  M.B.,  51,  Ilarley  street,  W.     (C  1892-4.) 

1904  Cleland,    John     Burton,    M.D.,    Central    Board    of   Ilealtli,    Perth, 
W.  Australia. 

1899  Cleveland,  Arthur   John,  M.D.,  45,  Shooter's  Hill  road,  Blackheath 

Park,  S.E. 
1875  CLUTTON,   Henry   Hugh,  M.A.  (Treasurer),   2,   Portland  plaee,  W. 

(('.  1884-6.     M.G.C.  1889-94,     V.-P.  1892-3.     T.  1906-7.) 
1865  Coates,  Charles,  M.D.,  10,  Circus,  Bath. 
1892  Cole,  Robert  Henry,  M.D.,  Moorcroft,  Hillingdon,  Uxbridge. 

1886  Collier,  William,  M.D.,  High  street,  Oxford. 

1888  Collins,  Sir  Whltam  Job,  M.P.,M.D..  I\r.S..l,  Albert  terrace,  Begent's 
park,  X.W. 


Xll 

Elected 

1888  CoLMAN,  Walteu  Stacy,  M.l).,  'J,  WimpolL-  stiett,  W. 
1882  CoLQUHOUN,  Daniel,  M.l).,  Dunedin,  New  Zi'uliuul. 

1905  CoLWELL,  Hkctor  Alfred,  M.IV,  55,  lirulge  roud,  Honisiy,  N. 

1890  CoNNELL,  W .  T.,  M.D.,  Kin^'stou,  Canada. 

1891  Cook,  HnuBEur  (r.  CJuaham,  M.l).,  22,  Newport  road,  Curdifl. 

1858  Cooke,  R.  T.   K.   Haurington,  15,  St.  Nichohi.s  clitl',  Scarborouj;li,  York- 
shire. 
1866  Coombs,  Rowland  Hill,  M.D.,  Mill  street,  IJedford. 

1892  Cooper,  C.  Dudley  [address  uiicommunicated]. 

1903  Cooper,  Percy  Robert,  ]M.1).,  H.Se.,  (lleiitliorne.Thc  Downs,  Rowdoii, 
Cheshire. 

1900  Corner,  Kdred  Moss,  M.H.,  'M ,  llarhy  street,  W. 
1899  Corner,  Harry,  M.D.,  Rrook  House,  Southgate,  N. 
1861  COUPER,  John,  80,  Grosvenor  street,  W.     (C.  1870-2.) 

1873  COUPLAND,  Sidney,  M.l).,  16,  Queen  Anne  street,  W.  (M.G.C.  1882-0. 
C.  1878-81,  1889-91.  S.  1886-8.  V.-P.  1892-3.  T.  1891— 
1903.) 

1901  CovENTON,  Charles  Arthur,  111,  Woodstock  road,  Oxford. 
1881  Crichtox,  George,  M.D.,  111,  Lexhaui  gardens,  Kensington,  W . 

1873  Cripps,  William  Harrison,  2,  Stratford  place,  W.    (C.  1883-5.    V.-P.. 

1393-1.) 
1877  CROCKER.  Henry  Radcliffe.M.D.,  121,  Harley  street,  W.    (C.  1887-9, 

V.-P.  1897-9.) 
1886  Crookshank,  Edgar,  M.1>.,  Saint    Hill,    East   Grlnstead,  Sussex.     (C. 

1890-3.     V.-P.,  1900-2.) 
1875  Cross,  Francis  Richardson,  5,  The  Mall,  Clifton,  Bristol. 

1889  Cuff,  Robert,  M.B.,  10,  Filey  road,  Scarborough. 

1871  Cumberbatch,  A.  Elkin,  11,  Park  crescent,  Porthmd  ])lace,  W. 

1893  Curtis,  Henry  Jones,  M.l).,  58,  Harley  Street,  ^V. 


1881  Dakin,  W.  Radford,  M.l).,  H.S.,  8a,  Grosvonor  street,  Grosvenor  square, 

W. 
1883  Dalton,  Norman,  M.l).,  1,  Mansfield  street,   W.     (C.  Com.  Sect.  A, 

1901-3.) 
1883  Davis,  Edwin  Harry,  West  Hartlepool. 
1859  Davis,  Francis  William,  R.N. 

1879  Davy,  Henry,  M.D.,  29,  Southernhay,  Exeter. 
1891  Dawson,  Bkrtrand,  M.l).,  32,  Wimpole  street,  W. 

1899  Dean,  George,  M.l).,  Tlie  Lister  Institute  of  Preventive  Medicine, 
Quccnsberry  Lodge,  Elstree,  Herts.     (C.  Com.  Sect.  B,  1905-7.) 

1889  Dean,  Hknry  Percy,  M.R.,  M.S.,  69,  Harley  street,  W.  (C.  1900— 
1901.) 

1905  Dean,  Henry  Ray,  M.B.,  B.Ch.,  53,  Elm  Park  gardens,  S.W. 

1899  De  Ciiazal,  Edmond  Lucien,  M.l).,  Port  Louis,  Mauritius. 

1887  Delepine,  Sheridan,  M.B.,  CM.,  The  Owens  College,  Manchester. 
(C.  1899-1901.) 

1880  Dent,  Clinton  T.,  61,  Brook  street,  W. 
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Mil 

KIn-Ird 

1M71    Dickinson,  Mdwaku  IIakkiman,  M.A.,  M.l).    Address  uucoimmuiicutLd. 
1858  DICKINSON,   William   Ilowtiiiii-,    M.I).,    10,  StaiilioiK!   i)lact',  Marble 

Mich,    \V.      (C.    18GG-8.      S.    lS(;tJ-7I.      V.-l'.    IH72-1.      I'.    1H81J- 

UO.) 
I'.IUO   Dixon,  W.  K.,  M.D.,  llazfluood,  Xi-Lln-rhy  road,   Iloiun-  Oak,   S.E.,  and 

I'alholo^-ical  LaboiviLory,  Cauihridgo. 
LS72   Diviiu,    KiJicNKZLii,  M.D.,   5)5,   London  rojid,  Portsmouth. 
1872  DouvN,  Aluan   Henhy  Guiffitiis,  0,  (iranville  phicc,  W.     (C.  1882-4. 

v.- 1'.  1891.6.) 
1877  Dhake-Hkockman,  Kdwauu  F.,  II,  Welbcck  street,  W. 
18'J3   DuYSDALK,  John  IIannau,  M.D.,   11,   Devonshire  phicc,  W.     (C.  Com. 

Sect.  A,  l<J0-l-7.) 
1805  DUCKWORTH,   Sir    Dvck,    M.D.,    LL.D.,    28,    Grosvenor    place,    .S.W. 

(C.  1877.) 
11)02  DuDOEON,  L.  S.,  (),  Powis  gardens,  Hayswater,  W. 
1371  Ddkes,  Clement,  iM.l).,  P>.S.,  Sunnyside,  Ru^^by. 
1877   Dunhak,    J.    J.     MacWjiiutek,    .M.l).,    IIedin,,^liam     House,    Claphauj 

common,  S.W. 
1881)  DuNCAF,  John,  M.l).,  St.  Petersburg. 
1884  Dunn,  Louis  Aluekt,  jNLH.,  M.S.,  51,  Devonshire  street,  Porthmd  place, 

W. 
1870  DuuiiAM,  Fkedehic,  M.B.,  52,  Brook  street,  W. 


1809  Eastes,  Geokge  Leslie,  M.U.,  B.Se.,  35,  Gloucester  terrace,  \V. 

1901  Eastwood,  A.,  M.D.,  Tuberculosis  Commission,  Stansted,  Essex. 
1893  Eccles,  William  McAdam,  M.S.,  124,  Harley  street,  W. 

1892  Eddowes,  Aleked,  M.D.,  28,  Wimpole  street,  W. 

1904  Edmunds,  Aktuuii,  M.S.,  30,  Welbeck  street,  W. 

1880  EDMUNDS,  Vn'altek,  M.C,  2,  Devonshire  place,  Portland  place,  W. 
(C.  1892-4.     C.  Com.  Sect.  C,  1901-2.) 

1889  Elam,  William  Kenry,  New  Baruet,  Herts. 

1883  Eldee,  Geoiige,M.D.,  17,  Kegent  street,  Nottingham. 

1867  Ellis,  James,  M.D.,  Coburg  street,  Fratton,  rortsmouth,  and  Cali- 
fornia. 

1902  Emanuel,  Joseph  Geouge,  M.B.,  B.S.,  B.Sc,  47,  Newliall  street,  Bir- 

mingham. 
1902   Emeuy,  Walter  d'Este,  M.D.,  35,  Clifton  lull,  N.W.     (C.  Com.  Sect. 

B.  1906-7.) 
1863  Engelmann,  Geokge  Julius,  M.D.,  A.M.,  330,  Beacon  street,  Boston, 

Mass.,  U.S.A. 
1879  Eve,  Frederic  S.,  125,  Harley  street,  W.    (M.G.C.  1884-94.  C.  1885-7. 

v.- P.  1895-7.) 

1876  Ewart,  James  Cossar,  M.B.,  CM.,  F.R.S.,  School  of  Medicine,  Edin- 

burgh. 

1877  EWART,  William,  M.D.,  33,  Curzon  street,  W.     (C.  1889-91.) 
1859  Eweus,  John,  17,  Kedland  Grove,  Bristol. 

1887  Eyles,  Cuarles  Hekiiy,  Gold  Coast  Colony. 


XIV 

Elected 
181)7   Kvut,    John    \V.    U  ,    M.D.,     The     |{aiiL'ii(»lt>.;uiil    Liborator} ,    iiu/a 
Hospital,  S.K.     (C.  Co. II.  Sect,  li,  11)01—0.) 


ISSi)  Faiubank,  Fkedeuick  Koyston,  M.U.,  llillsiiU',  We^tcott,  iJurkin^'. 
1804  Kawcett,  John,  M.l).,  GO,Wiiin)ole  sti-eot.W.    (C.  Com.Sect.  A,  1U02-5.) 
rjU2  Fennell,   CiiAULES   Hexuy,    ma.,    M.l).,    County    Asylum,   llclliugly, 

Sussex. 
1872  Fenwick,  John  C.  J.,  .M.l).,  Loiij,'  Framliu^'tun,  Murptth. 

1892  Fenwick,  \V.  Soltau,  M.D.,  21),  Hurley  street,  \V. 

1885  Fere,  Cuaules,    M.l).,    Mecierin    de    IJicetie ;     22,    Avenue     liugeuud, 

Paris. 
1906  FiiiLD,    Francis    Edwin,    M.H.,    Ch.H.,    Leavesdtii    Asylum,    Kiij<,''s 

Langley,  Herts. 
1901  FiELDiNG-OuLD,    ROBERT,    M.l).,    H.Cli.,   9 J,    Mount    street,    Berkeley 

s([uare,  W. 
1897  FisJiER,  Theodore,  M.l).,  25,  IVmbroke  road,  Clil'ton,  IJristol. 

1893  Fletcher,  H.  Morley,  M.A.,  M.D.,  H.C.,  98,  Hurley  street,  \V.     (C. 

Com.  Sect.  A,  1903— G.     S,  Sect.  A,  1901-3.) 

1901  Forbes,    James    Graham,  M.D.,  1,  Duke  street,    Manchester  scjuare, 

W. 
18G6  Foster,    Sir  Balthazar    Walter,    M.l).,  I\I.P.,  30,  Grosvenor  road, 

NW'stniinster. 
1891  FouLEKTON,  Alexander  Grant  Russell,  Rhynie,  Hay  ward's  lleatli, 

Sussex.     (C.  1900—1901.     C.  Com.  Sect.  R,  1903—6.     S.  Sect.  R, 

1901-3.) 
1880  Fowler,  James   Kingston,  M.A.,   jM.D.,  35,    Clarges  street,  \V.    (C. 

1887-8.) 
1878  Fox,  Thomas  Colcott,  R.A.,  M.R.,  11,  Harley  street,  W.     (C.  1892-4.) 

1902  Fremlin,  H.  Stuart,  Government  Lymph  Laboratory,  Chelsea  Rridge, 

S.W. 
1896  Freyberger,   Ludwio,   M.D.,  11,  Regent's  park  road,  N.W.     (C.  Com. 

Sect.  A,  1902-3.) 
1891  Fripp,  Sir  Alfred   Downing,  C.R.,  M.V'.O.,  M.S.,  19,  Portland  place, 

W. 
1861  Frodsham,  John  Mill,  M.D.,  Strcatham,  S.W. 
1899  FORTH,  Karl,  M.l).,  39,  Harley  street,  W. 

1894  Furniyall,  Percy,  28,  Weymouth  street,  Portland  place,  W. 

1893  Fyfee,  William  Kington,  M.R.,  1,  Roullcott  street,  Wellington,  New 
Zealand. 


1880  Gabbett,  Henry^  Singer,  M.D.,  8,  Chiswick  place,  Fastbourne, 

1858   Gairdner,  Sir  William  Tennant,  K.C.B.,  M.l).,  LL.D.Ediu,  F.R.S., 

32,  George  square,  Edinburgh.     (V.-P.  1891-2.) 
1890  Galloway,  James,  M.A.,  M.D.,  51,  Harley  street,  W.  (C.  1899-1902. 

Com.  Sect:  A,  1901-2.) 
1870  Galton,  John  H.,  M.D.,  Silvan  road,  LFppcr  Norwood,  S.E. 


XV 

Klictid 

181)2  (jAUuod,    Ai{('iiiit.\i,i>    Kdwaici),    M.I).    (Hon.    Skchktauy,   Sect.    D), 
1),  CMiiiiulos  .stncl,  Cavfiidi.sli  ,s.|iiiirc,  W.      (C.  18'J8  — llJOl.      S.  Sect. 

1),  ll)ul-7.) 
187'.)  (-lAUSTANa,  Thomas  Wai,ti;u  IlAUUoi'r,Enj,'leficl(l,  I)il;iiii(.'r  roud,  rxnvdon, 

Chcsliiri'. 
187-  liAUi'D.v,  Wii-MAM,   .M.D.,   I iij^-^liMVucul,  Au^^liLoii,  iifiir  Onu.sliuk,  Laiicu- 

shiri'. 
1902  (Jask,  CJ.  K.,  M.H.,Tlit'Wanlcn'slIou.sc,  St.  Uiirtholoincw'sIIo.si)ital,E.C. 

1880  OluiJKS,  IIiJNEAGK,  M.IJ.,  University  of  Michi<?an,  Ann  Arbor,  Micliigan, 

U.S.A. 
1853  GIBBON,  Sici'timus,  M.D.,  39,  Oxford  terrace,  Hyde  park,  W. 
1878  (JiuuoNS,  Robert  A.,  M.I).,  21),  Cado.i^an  place,  S.W. 
11)013  GiiiSON,    A.    (}.,    M.H.,    Pathological    Departnient,    Uuivcr.sity    Mu.scuni, 

Oxford. 
1876  Gii.L,  Joiix,  M.D.,  30,  West  mall,  Clifton,  Bristol. 

1881  Glynn,  Thomas  Rohinson,  ^I.D.,  62,  Rodney  street,  Liveri)ool. 

1898  GoADiiY,  Kenneth  Weldon,  21,  New  Cavendish  street,  Portland  place, \V. 

(C.  Com.  Sect.  B,  1905-7.) 
1873  GouLEE,  RiCKMAN  JoiiN,  M.R.,  M.S.,  19,  Wimpole  street,  W.    (M.G.C. 

1875-81.     C.  1877-80,  1891-2.     S.  1887-9.      V.-P.  1893-4,  1902-5. 

Chairman,  Sect.  A,) 
1878  GOLDING-BIRD,  Cdthbeut  II.,  M.R.,   li.S.,  12,  Queen  Anne  street,  W. 

(C.  1885-7.     V.-P.  1894-G.) 
1907   Gomtertz,  K.,  Public  Dispensary,  Drury  lane,  W.C. 
1902  Goodbody,  Feancis  Woodcoce,  M.D.,  6,  Chaudos  street,  W. 
1871  Goodhart,  James  Frederic,  M.D.,  25,  Portland  place,  AV.     (M.G.C. 

1874-86.     C.  187G-8,  1886-8.     S.  1883-5.     V.-P.  1892-3.) 

1894  Gossaqe,  Alpred  Milne,  M.R,,  B.Ch.,  54,  Upper  Berkeley  street,  W. 

1875  Gould,  Alfred  Pearce,  M.S.,  10,  Queen  Anne  street,  W.     (C.  1883-5. 

V.-P.  1898-1900.) 
1870  GowERS,  Sir  William,  M.D.,  F.R.S.,  50,  Queen  Anne  street,  W.      (C. 

1878-9.    Y.W  1896-7.) 
1888  Grant,  J.  Dundas,  M.A.,  M.D.,  CM.,  18,  Cavendish  square,  W. 
1905  Gray,  Harry  Tyrrell,  48,  Pembroke  square,  W. 
1900  Green,    Alan   B.,   M.A.,   M.D.,   B.C.,   Lister   Institute   of   Preventive 

^Medicine,  Queeusberry  Lodge,  Klstree,  Herts. 

1895  Green,  Charles  David,  M.D.,  The  Ferns,  South  street,  Bomford.     (C. 

1900-2.     C.  Com.  Sect.  A,  1901-2.) 
1873  Greenfield,  William  Smith,  M.D.,  B.S.,  7,  lleriot  row,  Fdinburyh. 
(M.G.C.  1874-81.     C.  1877-80.     V.-P.  1893-4.) 

1886  Greves,  Edwin  Hyla,  M.D.,  Rodney  House,  Suffolk  road,  Bournemouth. 

1887  Griffiths,  Josefh,  M.D.,  CM.,  63,  Trumpington  street,  Cambridge. 

1876  Griffiths,  Thomas  D.,  M.D.,  Hearne  Lodge,  Swansea. 
1900  Grube,  Karl,  M.D.,  Neuenahr,  Germany. 

1899  Gruber,  R.,  M.D.,  67,  Wimpole  street,  W. 

1905  Grunbaum,    Albert    Sidney    Frank au,    M.D.,    38,    Clarendon    road, 
Leeds. 


XVI 

Eleettd 
l'J02  CiULNUAi'M,  ().  F.  F.,  M.I).,   D.Sc,  31,   Wiiupolc  street,  W.     (C.  Com. 
Sect.  1).  l'JUG-7.) 

1887  Haueushon,  Samuel  Hehbeut,  M.D.,  88,  Hurley  street,  W.    (C.  Com. 

Sect.  A,  liM)2--4.) 
1851  HACON.  E.  Dennis,  269,  Mare  street.  Hackney,  N.K.     (C.  1872.) 
18y2  Hadley,  Wilfked  James,  M.I).,  33,  Queeu  Amie  street,  W. 
1882  Haig,  Alexandek,  M.I).,  7,  Urook  street,  W. 
isyy  Hall,  Authuk  J.,  M.B.,  312,  Glossop  road,  Sheffield. 
1905  Hall,  Joun  Basil,  M.B.,  B.C.,  IIG,  Maimingluun  lane,  Bradford. 

1904  Hall,  Isaac  Walkek,  9,  Ko}al  park,  Cliftou,  Bristol. 

1901  Halliburton,    William    Dobinson,   M.D.,    F.R.S.,   Church    Cottage, 

17,,M  irvlebone  road,  W.     (V.-P.,  Chairmau  Sect.  D.,  1901-5.) 
1894  Hallidie,  Andrew  Uallidie  Smith,  M.B.,  50,  Xoord  street,  Johaimes- 

burg. 
1886  Hamilton,  David  James,  M.B.,  41,  Queen's  road,  Aberdeen. 

1890  Handfield-Jones,  Montagu,  M.D.,  35,  Cavendish  square,  W. 
1886  Handford,  Henry,  M.D.,  Ehnfield,  Southwell. 

1902  Handley,  William  Sampson,  M.S.,  M.D.,  77,  Wimpole  street,  W. 

1891  Hankin,  E.  II.,  Agra,  India. 

1882  Haubinson,  Alexander,  M.D.,  County  Lunatic  Asylum,  Lancaster. 
1893  HARLEY,  Vaughan,  M.D.,  25,  Hurley  street,  W.     (C.  Com.  Sect.   D, 

1901—6.) 
1901  Harmer,  W.  D.,  45,  Weymouth  street,  W. 

1896  Hartley,  1'ercival  Horton-Smitu,  M.V.O.,  M.D.,  B.C.,  19,  Devonshire 

street,   W. 

1905  Harnett,  Walter  Sidwell,  M.B.,  B.C.,  St.  Thomas's  Hospital,  S  E. 

1891  Haslam,  William  P.,  8,  Vicarage  road,  Edgbastou,  Birmingham. 
1904  Hawes,  Colin  Sadler,  Albany  General  Hospital,  Grabamstown,  South 

Africa. 

1899  Hawkes,  Claude  Somerville,  Glencairn,  Wickham  terrace,  Brisbane, 

Queensland,  Australia. 
1886  Hawkins,  Francis  Henry,  M.D.,  73,  London  street,  Reading. 
1890  Hawkins,  Herbert  Pennell,  M.D.,  56,  Portland  place,  W.     (^C.  1898 — 

1901.) 

1900  Heaton,  Charles,  Westgate-on-Sea,  Thanet,  Kent. 

1892  Heaton,  George,  M.B.,  B.Ch.,  47,  Xewhall  street.  Birmingham. 

1881  Hebb,  Richard  G.,  M.A.,  M.D.,  50,  Ridgmouut  gardens,  Gower  street, 

W.C.     (M.G.C.  1891—1900.     C.  1891-3.     1898—1901.     S.  1896-7.) 
1884  Herbert,  Charles  Alfred,  care  of  C.  Baylor,  7,  Water  street,  Boston, 

U.S.A. 
1879  Henderson,  George  Courtenay,  M.D.,  Kingston,  Jamaica,  West  Indies. 
1S69  Hensley,  Philip  J.,  M.D.,  Snaith  Cottage,  Surbiton  Hill,  Surrey. 
1884  Heruingham,  Wilmot  Parker,  M.D.,  40,  Wimpole  street,   W.      (C. 

1894-7.     V.-P.,  Chairman,  Sect.  A,  1906-7.) 
1892  Hewlett,  Richard  Tanner,  M.D.,  Bacteriological  Laboratory,  King's 

College,  Strand,  W.C.     (C.  Com.  Sect.  B,  1902-7.) 

1897  HiCHENS,  Peverell  S.,  M.B.,  B.Ch.,  45,  Sheep  street,  Northampton. 


XVI  I 
EUeted 

11»00  HiLLiER,    William    Tiiomap,     Iloupcmont,     UencouFfield     road,     St. 

Alhans. 
1003  IIoBDAV,  v.,  F.K.C.V.S.,  10,  Silver  street,  Kensington,  \V. 
ISSO  HonsoN,  John  Mokuison,  M.l)  ,  (jlendaloupli,  Morland  road, Croydon. 
1S78  Hood,    Donald    Wiluam   Chaules,  C.V.O.,  M.I)..  43,   (ir»'en    street, 

Park  lane.  W. 
1804  Hood,  Wharton  1'.,  M.I).,  11,  Seymour  street,  W. 
1903  Hopewell  Smith,  Arthuk,  37,  Park  street,  Grosvenor  square,  W. 
1895  Hopkins,  FREDKiiiCK(fOWLAND,  M.H.,  F.ll.S.,  New  Museums.Cainbridge, 

(C.  1899— 19(J5.      Com.  Sect.  D,  1901-5.       V.P.,  Chairman  Sect.  D. 

1905-7.) 

1900  HoRDER,  Thomas  J.,   M.I).,   IJ.Sc,   lil,  Harley  street,  W.     (C.  Com. 

Sect.  IJ,  1906-7.) 
1897  HoBNE,  W.  JoBSON,  M.l).,  23,  Weymouth  street,  W. 

1883  HoRSLEY,  Sir  Victor,  M.13.,  \\.^.,  F.R.S.,  25,  Cavendish  square,  W.     (C. 

1888-9.     V.-P.  1900-1902.) 
1880  HOVELL,  T.  Mark,  105,  Hariey  street,  W. 

1893  Howard,  Robert  Jared  Bliss,  M.I).,  31,  Queen  Anne  street,  W. 
1856  HUDSON,  John,  M.D.,  11,  Cork  street,  W. 
187i  HrMPHRETS,  Henry,  M.D.,  St.  Mary  Churcli  road,  Torquay. 
1897  Hunt,  E.  L.,  c/o  King,  King,  and  Co.,  Bombay. 
1897  Hunt,  George  B.,  M.D.,  47,  Albemarle  crescent,  Scarborougii. 
1888  Hunter,  William,  M.D.,  103,  Harley  street,  W.     (C.  1897-1000.) 

1852  HUTCHINSON,  .Ionathan,  F.Pv.S.,  15,  Cavendish  square,  W.    (C.  1856-9, 

V.-P.  1872-3,  1881-3.     P.  1879-80.) 

1901  Hutchison,  Robert,  M.I).,  22,  Queen  Anne  street,  W.  (C.Com.  Sect.  D, 

1905—.) 

1884  Hftton,  Henry  Richmond,  M.B.,  8a,  St.  John  street,  Manchester. 

1880  Ingram,  Ernest  Fortescue,  Newcastle,  Natal,  S.  Africa, 

1905  Inman,  Arthur  Contees,  M.B.,  B.C.,  St.  Thomas's  Hospital,  S.E. 

1886  Jackson,  Arthur  Molyneux,  M.D.,   Kent  County  Asylum,  Barming 

Heath,  Maidstone. 
1865  Jackson,  J.  HuGHLi>'GS,  M.D.,  F.R.S.,  3,  Manchester  sauare,  W.     (C. 

1872-3.     v.. P.  1888-0.) 

1875  Jalland,  William  Hamerton,  St.  Leonard's  House,  Museum  street, 

York. 
1897  James,  George  T.  B.,  Carlisle  mansions,  Victoria  street,  S.W. 
1888  James,  Jam^es  Thomas,  M.D.,  108,  Harley  street,  W. 

1853  Jardine,  John  Lee,  Grandon  Lodge,  Holmwood,  Surrey. 

190i  Jennings,  John  Frederick,  M.B.,  B.S.,  St.  Bartholomew's  Hospital, 
E.C. 

1881  Jennings,  William  Oscar,  M.D.,  74,  Avenue  Marceau,  Paris. 
1878  Johnson,  Arthur  Jukes,  Yorkville,  Ontario,  Canada. 

1876  Johnson.  Charles  Henry,  Winton  House,  Basingstoke,  Hants. 

1901  Johnson,  Edward   Angas,  M.B.,    B.S.,  50,  Franklin   street,  Adelaide 
South  Australia. 


Will 

E  lee  tad 
1SS8  .loiiyso.v,  IUymoxd,  M.15  ,  15. S.,  II,  WiuipoU'  stnot,  Cavendish  square, 

\V.     (C.  lHl)G-9.) 
1899  JoSAS,  Heubeut  C,  M.l).,  Hour  street,  HarMstaple. 
1853  JONES,    SrDNKy,    M.H.,  8a,    New  C.iveiuUsh   street,    W .     ((,'.    ISfit-fi. 

V.-1M886-7.) 

1888  Jones,  Talfoued,  M.U.,  St.  Davids,  riinbury,  Tuiibridge  Wells. 
1862  JONES,  Thomas  Uidqe,  M.D.,  4,  Ohesham  place,  S.W.     (C.  1882-4. 

1898  Keep,  Authuu  Corrie,  M.I).,  M.C.,  14,  (lloucester  place,  W. 

1897  Kelly,  Charles  E.  M.,  M.D.,  Witney,  Oxon. 

1859  KlALLMARK,  Henry  Walter,  5,  Pembridf;e  gardens,  W.     (C.  1875-6.) 

1882  KiUD,  Teucy,  M.I).,  60,  Hrook  street,  W.     (C.  1889-91.) 

1903  Lakin,  Charles  P]rne3t,  M.D.,  Middlesex  Hospital,  W. 

1878  Lancereaux,  Etienne,  M.l).,  44,  Rue  de  la  IJienfaisance,  Paris. 

1882  Lank,    William   Arbutiinot,   M.IJ.,  M.S.,  21,  Cavendish  square,    W. 
(C.  1891-3.) 

1904  Lanomead,  Frederick,  M.D.,  74,  Oxford  terrace,  Hyde  park,  W. 
1869  Larciier,     O..    M.D.Par.,;  97,   Rue    de   Passy,    Paris.      [M.  Kliensieck, 

Libraire,  Rue  de  Lille  11,  Paris,  per  Messrs.  Longmans. j 
1884  Larder,  Herbert,  Whitechapel  Intirniary,  Vallance  road,  N.E. 
1897  Latham,  Arthur  C,  M.I).,  38,  Portland  place,  W. 
1873  Latham,  Peter  Wallwork,  M.I).,  17,  Trumpington  street,  Cambridge. 
1853  Lawrence,  Henry  John  Hughes,  Picton  House,  Llandowror,  St. Clears. 

(C.  1873-5.) 

1892  Lawrence,  Thomas  William  Pelham,  M.B.,  12,  North  hill,Highgate, 

N.     (C.  Com.  Sect.  A,  1901-3.) 

1893  Lawson,  Arnold,  M.D.,  12,  Harley  street,  W. 

1879  Laycock,  George  Lockwood,  M.B.,  INIelbourne,  Victoria,  Australia. 

1891  Lazarus- Harlow,    Walter    Sydney',   M.D.,    Fernholme,    Woodside 

Park,  N.  Finchley,  N.     (C.  Cora.  Sect.  C,  1901-4.) 
1904  Leathem,  Alfred  Newman,  Gwydor  Cottage,  Elmer's  end,  Beckenham. 

1901  Leathes,  John   Heresford,  M.B.,  89,  Albert  Hridgc  road,  Hattersea 

park,  S.W.     (C.  Com.  Sect.  1),  1904-7.) 
1875  Lediard,   Henry   Ambrose,  M.D.,  35,  Lowther   street,  Carlisle.     (C. 

1897-1900.) 
1906  Ledingham,   J.    C.    G.,    London    Hospital    Medical    College,   London 

Hospital,  E. 
1877  LEES,  David  H.,  M.D.,  22,  W^eymouth  street,  W.     (C.  1890-2.) 

1867  Lees,  Joseph,  M.l).,  21,  Brixton  road,  S.W. 

1877  Leeson,  John  Rudd,  M.l).,  CM.,  6,  Clifden  road,  Twickenham. 

1868  Leqg,  John  Wickham,  M.I).    (Travelling.)     (C.  1874-5.) 

1902  Legg,  Thomas  Percy,  M.B.,  141,  Harley  street,  W. 

1892  Leitii,  Robert  Eraser  Caldie,  M.B.,  CM.,  B.Sc. 
1892  Leiidet,  Robert,  72,  Rue  de  Bellechasse,  Paris,  France. 
1897  Lister,  Thomas  David,  M.D  ,'50,  Brook  street,  W. 

1895  Little,  Ernest  Graham  Gordon,  M.D.,  61,  Wimpole  street,  \Y. 

1889  Little,  John  Fletcher,  M.B.,  125,  Harley  street,  W. 


I 


FJerted 
18G2  LITTLE,  l.oria  S.,  :n ,  (ii-osvciior  sln>cl,  W. 
IS'.U;   Li  I  ii,i;\V()()i),  Haiiuv,  2r»,  I'liik  s(|uarc,  Leeds. 
18G3  LIVEING.  IIohkut,  M.D..  1  1  ,  MiuiclM'stcM-  sqiuuc,  W.     (C.  187(;.) 
ISSl    I^rnBOCK,  iMoNTAQU,  M.l).,  19,  ( J rosvcnor  street,  W. 
lSi)7  Lucas,  ArnKiiT,  9,  Kasy  row,  Hinuinoflisini. 

1S7:{    Lucas,  H.  Clkmknt,  M.M.,  H.S.,  50,  Wimpole  street,  W.     (C.  1883-5.) 
1887  Ly(3X,  Thomas  (Jlovku,  M.I),,  1,  Victoria  square,  S.W. 

1007  MacCormac,  H.,  13,  Maloiie  avenue,  IJelfasi. 
190 !■  McDonald,  Stuaut,  39,  Thirlestane  road,  Kdiuburgli. 
1893  AIcFadyean,  Sir  Joun,  M.H.,  Royal  Veterinary  College,  Great  College 
street,  N.W.     (C.  1899-1901.     Coin.  Sect.  B,  1901-4.) 

1899  McGavin,  Lawhie  IL,  (5,  ^[anslield  street,  Cavendish  square,  W. 

1885  INIackenzik,  Hector  William  Gavin,  M.A.,  M.I).,  34,  Upper  Brook 
street,  Grosvenor  scjuare,  W.      (C.  1895-7.) 

1870  Mackenzie,  John  T.,  Bombay,  India. 

1878  Mackenzie,  Sir  Stephen,  M.I).,  Mcrrycourfc,  Great  Bookliani,  Leather- 
head,  Surrey.     (C.  1888-90.) 

1902  Mackie,  Fredeeic  Perciyal,  Agents,  cjo  Grindlay,  Groom  and  Co. 
Bombay. 

1865  MacLaurin,  Henry  Noemand,  M.D.,  187,  Macquarie  street,  Sydney, 
New  South  Wales. 

1896  McWeeney,  Edmond  Joseph,  M.D.,  M.Ch.,  84,  St.  Stephen's  green, 

Dublin. 
1885  Maguire,  Robert,  M.I).,  4,  Seymour  street,  W. 
1877  MAKINS,  George  Henry,  C.B.,  47,  Charles  street,  Berkeley  square,  W. 

(C.  1889-91.    V.-P.  1899-1901.) 
1887  Malcolm,  John  David,  M.B.,  CM.,  13,  Portman  street,  W. 
1892  Mann,  Harold  Edwaed,  Alderney. 
1890  Manson,  Sir  Patrick,  K.C.M.G.,  M.D.,  CM.,  F.R.S.,  21,  Queen  Anne 

street,  W.     (C  1900-1.) 
1876  Maples,  Reginald,  Kingsclere,  near  Newbury. 
1904  Marriage,  Herbert  James,  M.B.,  B.S.,  109,  Harley  street,  W. 
1868  Marsh,  F.    Howard,    M.C,   14,   Hertford    street,  Mayfair,    W.      (0. 

1876-7.)      (V.-P  1889-90.) 
1904  Maetin,  Chaeles  J.,  M.B.,  D.Sc,  F.R.S.,  Lister  Institute  of  Preventive 

Medicine,  Chelsea  gardens,  S.W.     (C  Com.  Sect.  C,  1904-7.) 
1887  Maetin,    Sidney,    M.D.,    B.S.,  F.R.S.,  10,  Mansfield  street,  W.     (C. 

1893-6.     V.-P.  1900-1902.) 
1889  Mason,  David  James,  M.D.,  Rosemont,  Maidenhead. 
1898  Masterman,   Eenest   William    Gueney,   Surgeon,    English   Mission 

Hospital,  Jerusalem,  Syria. 
1892  Masters,  John  Alfeed,  M.I).,  94,  Knightsbridge,  S.W. 
1884  Maudsley,  Henry  Caer,  M.D.,  11,  Spring  street,  Melbourne,  Victoria. 
1902  Mavrogordato,  Anthony,  8,  Ladbroke  gardens,  W. 

1897  Maxwell,  J.  P.,  c/o  E.P.  Mission,  Eng  Chhun,  Amoy,  China. 

1900  Maxwell,  James  Laidlaw,  M.I).,   E.P.  iMission,  Yai-nan-fu,  Formosa, 

via  Hong  Kong. 


XX 

Elected 

1852  MAY,  Georoe,  M.H.,  lleiidiiig. 

ISiS  May,  William  Page,  M.D.,  li.Sc,  0,  McUichester  square,  W.,  iiiid 
Htlouaii,  near  Cairo,  Kgypt  (November  to  Apiil). 

1881  Mavlard,  Alfred  Ernest,  M.li.,  12,  HI)  thswood  square,  Glasgow. 

187 J>  Meuedith,  William  Appleton,  CM.,  21,  Mmiehester  square,  \\ . 

18i>4  MicuELS,  Ernst,  M.I).,  18,  Fiushury  sciuare,  E.G. 

lUOO  Milbdk.v,  Leslie,  Keuley,  lieverley  gardens,  Cullercoats,  Northumber- 
land, 

1001   :Mooue,  Alfred,  lleeulver  Vilhi,  Clieani  road,  Sutton,  Surrey. 

1S99  Moore,  Frederick  Craven,  M.D.,  The  Priory,  Ardwiek  Green,  Man. 
Chester. 

1879  ]\Ioore,  Norman,  M.l).,  94,  Gloucester  i)laee,  Portiuan  square,  W.  (C. 
1885-7.     M.G.C.  18891900.     V. -P.  1895-7.) 

1874  MORISON,  Alexander,  M.l).,  CM.,  14,  Up;)er  Berkeley  street,  W. 

1869  MORRIS,  Henry,  M.A.,  M.IJ.  (rRUSTEE),  8,  Cavendish  square,  W.  (C. 
1877-9,  1884-6.     S.  1881-3.     V.-P.  1888-9.) 

1879  Morris,  Malcolm  Alexander,  8,  Ilarley  street,  W. 

1894  MoRRiCE,  George  Gavin,  M.D.,  Holy  Trinity  Vicarage,  Weymouth. 

1891  Morton,  Charles  A.,  14,  Vyvyan  terrace,  Clifton,  Bristol. 

1884  Mott,  Frederick   Walker,  M.l).,  F.li.S.,  25,  Nottingham  place,  W. 

(C.  1891-3.     V. .p.  18991901.) 
1000  MuiR,  Robert,  M.I).,  4,  Alfred  terrace,  Glasgow. 

1893  Mummery,  John  Howard,  10,  Cavendish  place,  W. 

1899  Murray,  George  K.,M.I).,  11,  Ellison  place,  Newcastle-ou-Tyue. 

1894  Murray,  John,  M.U.,  B.Ch.,  110,  Ilarley  sti-cet,  W. 

1901  Nabarro,  David,  M.D.,  B.Sc,  D.P.H.,  4,  Albemarle  mansions,  Heath 

Drive,  N.W.     (C.  Com.  Sect.  B,  1906-7.) 

1887  Nason,  Edward  Noel,  M.D.,  80,  Abbey  street,  Nuneaton. 
1904  Neave,  Sheffield,  Mill  Green  park,  Ingatestonc,  Essex. 

1875  Newby,  Charles  Henry,  St.  Mary's,  Broad  Park  avenue,  Ilfracombe. 

1902  Newland,  Henry    Simpson,    M.B.,  Ch.B.,   North   terrace,  Adelaide, 

S.  Australia. 
1865  Newman,  William,  ^I.D.,  Stamford,  Lincolnshire. 

1895  NiAS,  J.  Baldwin,  M.D.,  5,  Rosary  gardens,  S.  Kensington,  S.W. 
1868  Nicholls,  James,  M.D.,  Trekenning  House,  St.  Columb,  Cornwall. 

1876  Nicholson,  Frank,  M.D.,  29,  Albion  street,  Hull. 

1864  NORTON,  Arthur  T.,   C.B.,  Leyfields  Wood,  Ashnmpstead,  Berks.    (C. 

1877-9.) 
1883  Noevill,  Frederic  Haevey,  M.B.,  Dibrooghur,  India. 

1880  O'Connor,  Bernard,  M.D.,  32,  Old  Buildings,  Lincoln's  Inn,  W.C. 
1873  O'Farrell,    Sir    George     Plunkett,    iNI.D.,    19,    Fitzwilliam    square, 

Dublin. 
1894  Ogle,  Cyril,  M.D.,  96,  Gloucester  place,  W.     (C.  1899-1901.) 

1888  Openshaw,   Thomas    Horrocks,   C.M.G.,  M.S.,  16,  Wimpole  street 

W. 
1892  Ord,  William  Wallis,  M.D.,  The  Hall,  Salisbury. 


XXI 

Elcrhd 

1879  OuMKiioi),  .losKiMi  A.,  M.I).,  25,  Upper  Wiinpolo  stiTcl,  W.     (('.  1887-0.) 
1875  OSBORN,  Sv.MiKi,,  Miiisoiin.-I  t<',  Datclicl,  IJucks. 
lS«Nj   Owi.iis,  .I.VMKH  Am,I)i:.\,  M.l).,  Hill  Vi(!\v,  Wokin^s  Siincy. 

ISSl.   I'AOKT,  SpKl'llKX,  70,  IliU-Ioy  stivet,  \y.     ((.'.  1801-7.) 

181)5   1*AKKS,    Waltkr   Ciiahlks,    (lovcniinent    Laboratory,    l'ictori;i,   .SouLli 

Afrioii.     (C.  Com.  Sect.  H,  1901-2.) 
1897  Pakfitt,  Ciiahlks  I),,  M.I).,  London,  Cnnitdii. 
1893  Paukku,  AiiTiiuii  Pkucy,  M.IJ.,  H.Cli.,  2,  Holywell,  Oxford. 

1871  PauIvKU.  RrsHTON,  M.H.,  li.S.,50,  Rodiioy  street,  Liverpool. 
1853  PARKINSON,  (Jkorge,  Orchard  Dene,  HcnIey-on-TliauieH. 

1901  Parsons,  .loiix  HinniKur,  M.IL,  1}.S.,  H.Sc,  27,  Winipoh;  street,  W . 

1882  I'ASTKUii,  William,  M.l).,  4,  Clnnidos  street,  W.     (C.  1893-0.) 
1885  Paul,  Frank  Thomas,  38,  Rodney  street,  Liverpool. 

1865  PAVY,    Frederick    William,    M.l).,    LL.l).,    F.R.S.,    35,    (irosvcnor 

street,  W.    (C.    1872-4.     V.-P.    1891-2.     V.-P.,  Cliainnan    Sect.  C, 

1901-7.     P.  1893-4.) 
1868  Payne,    Joseph    Fkank,   INI.I).    (Tuustee),   Lyonsdown   House,  New 

IJarnet,  Herts.    (M.G.C.  1872-85.     C.  1873-5,  1883-5.     S.  1880-2. 

V.-P.  1888-9.     V.-P.,  Chairman  Sect.  A,  1901-2.     P.  1897-8.) 

1872  Pearce,  Joseph  Chaning,  M.l).,  CM.,  Montague  House,  St.  Lawrence- 

on-Sea,  Kent. 
1879  Peel,  Robert,  130,  Collins  street  East,  Melbourne,  Victoria. 

1899  Pembret,  Makcds  Seymour,  M.D.,  R.Ch.,  Guy's  Ho.'jpital,  S.K.     (C. 

Com.  Sect.  C,  1904-7.) 
1889  Penbertiiy,  John,  Royal  Veterinary  College,  Camden  Town,  N.W. 
1884  Pepper,  Augustus  Joseph,  M.B.,  CM.,  13,  Wimpolc  street,  W. 

1900  Perkins,  Joseph  John,  M.15.,8,  Mansfield  street.  Cavendish  square,  W. 
1888  Perry,   Sir    Ed\yin    Cooper,    ]\r.I).,    Superintendent's    House,    Guy's 

Hospital,  S.E. 
1904  Petrie,  George  Ford,  M.I).,  cjo  King,  King,  &  Co.,  IJoujbay. 

1902  Phear,  Arthur  G.,  :\I.I).,  47,  Weymouth  street,  W. 

1878  Philipps,  Sutherland  Rees,  M.l).,  4,  The  Beacon,  Exmouth. 

1878  Phillips,  John  Walter,  30,  Stanley  street  West,  Melbourne,  Victoria. 
1893  PiNKERTON,  Robert  A.,  M.A.,  M.D.,  15,  South  Norwood  hill,  S.E. 
1884  Pitt,  George  Newton,  M.l).,  15,  Portland  place,  W.     (M.G.C  1889- 

97.     C  1890-2,  1896-9.     8.1894-6.     V.-P.  1899-1901.) 
1876  Pitts,  Bernard,  M.A.,  M.C,  109,  Harley  street,  W.     (C  1888-90.) 
1899  Plimmer,  Henry    George,   3,    Hall   road,  N.W.     (C  Com.   Sect.   B. 

1901-3.) 

1883  Poland,  John,  2,  Mansfield  street,  Cavendish  square,  W. 

1882  Pollard,  Bilton,  M.B.,  B.S.,  24,  Harley  street,  W.     (C  1895-7.) 
1850  Pollock,  James  Edward,  M.D.,  37,  Collingham  place,  W,     (C.  1862- 
4.     V.-P.  1879-81.) 

1879  POTTER,  Henry  Percy,  M.I).,  St.  Mary  Abbotts  Infirmary,  :\Iarloes  road 

Kensington,  W. 
1860  Powell,  Sir  Richard  Douglas,  Bart.,  K.C.V.O.,  M.I).,  P.R.CP.,  02, 
Wimpole  street,  W.    (C  1873-5,  1881-3.    S.  1877-9.    V.-P.  1887-8.) 


XXll 

Elected 
1884  POWER,  D'Arcy,  M.A.,  M.IJ.,  10a,  Chamlog  street,  W.    (C.  1891-3.  1899- 

1902.     Com.  Sect.  A,  1901-2.     M.CI.C.  1897-1900.     S.  1897-9.) 
1865  PowEK,  Henuy,  liagdule  Hall,  Whitby.     (C.  1870-7.) 
1900  PoYNTON,  Frederick  John,  M.D.,  1,  HaiKy  place,  Hailey  hticet,  W. 

(0.  Com.  Sect.  A,  1905-7.) 

1887  Pratt,  William  SuTTO>f,  M.D.,  Pemlios  House,  Uiigby. 
1902  Price,  F.  VV.,  M.B.,  133,  Harley  street,  NV. 

1884  Price,  John  A.  P.,  M.D.,  124,  Castle  street,  Keading. 

1900  Price-Jones,  Cecil,  M.B.,  Beachcote,  The  Pungalow,  Walmer  Beach. 

1888  Primrose,  Alexander,  M.B.,  CM.,  100,  College  street,  Toruuto, Canada. 
1895  Purvis,  William  Prior,  M.D.,  2,  Avenue  place,  Southampton. 

1865  Pye-Smith,  Philip  Henry,  M.D.,  F.U.S.  (President),  48,  Brook 
street,  W.  (C.  1874-7.  V.-P.  1890-1.  Chairman  Sect.  A,  1905—0. 
T.  1903—6.) 


1897  Rankin,  Guthrie,  M.D.,  4,  Chesham  street,  S.W. 

1890  Ransom,  William  Bramwell,  M.D.,  The  Pavement,  Nottingham. 

1891  Uatcliffe,  Joseph  Riley,  M.B.,  CM.,  Wake  green,  Moseley. 

1887  Raven,  Thomas  Francis,  Broadstairs,  Kent. 

1870  Ray,  Edward  Reynolds,  15a,  Upper  Brook  street,  W. 

1875  Reid,  Robert  William,  M.D.,  CM.,  8,  Queen's  gardens,  Aberdeen, 
1901  Reid,  St.  George  Caulfield,  Brigstock  House,  Thornton  Heath,  Surrey. 

1900  Reid,  Sidney  Thomas,  R.N.,  Royal  Naval  Hospital,  Chatham. 

1901  Reissmann,  Charles,  M.B.,  8,  North  terrace,  Adelaide,  S.  Australia. 
1S81  Renner,  William,  Wilberforce  street.  Free  Town,  Sierra  Leone. 

1893  Rennie,  George  Edward,  M.D.,  College  street,  Hyde  park,  Sydney, 

N.S.W. 
1895  Ritchie,  James,  M.I).,  28,  Beaumont  street,  Oxford.     (C  Com.  Sect.  B, 

1903-5.) 
1901  Riviere,  Clive,  M.D.,  19,  Devonshire  street,  W. 
1865  Roberts,  David  Lloyd,  M.D.,  11,  St.  John's  street,  Manchester. 

1871  Roberts,  Frederick  Thomas,  M.D. ,102,  Harley  street,  W.  (C  1883-5.) 
1878  Roberts.  William  Howland.  M.D.,  Surgeon,  Madras  Army. 

1888  Robertson,  Robert,  M.D.,  Tiie  Bungalow,  Ventnor,  Isle  of  Wight. 
1885  Robinson,   Arthur    Henry,   M.D.,  St.   Mary's   InHrmary,  Ilighgate 

hill,  N. 
1882  Robinson,  Tom,  M.D.,  9,  Princes  street,  Cavendish  square,  W. 
1904  llOBSON,  A.  W.  Mayo,  8,  Park  crescent,  Portland  place,  W. 
1888  Rolleston,   Humphry    Davy,  M.A.,   M.D.   55,    Upper   Brook   street, 

Grosvenor  square,   W.       (C  1894-7.      1000-1902.      Com.  Sect.  A, 

1901-2.     M.G.C  1895-1900.     S.  1898-1900.) 
1904  Rose,  Frank  Atcherley,  M.B.,  3,  Upper  Wimpole  street,  W. 
1858  ROSE,  Henry  Cooper,  ^[.D.,  1G,  Warwick  road,  Maida  hill,  N.W.     (C 

1873-4.) 
1906  Ross,  Ernest  Athole,  M.B.,  B.C.,  The  Grove  Lodge,  Sawbridgeworth, 

Herts. 
1875  RossiTER,  George  Frederick,  M.B.,  Cairo  Lodge,  Weston-super-Mare. 
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Klected 
1877  ROTH.   ni:i£NAin).  :{S,  Hurley  strccf,  W.,  and  K iiigswood,  Kiificld. 

1801    lu)tlM,AUl),  liAl'UKNT  ANTOINK  Joll.V,  .M.IJ.,   Diuljail,  XiltJll. 

r.XH    K()\vi,.\Ni),  SvDNKV,  M.A.,  Li.«stcr  InsLitutc  ol"  I'lcvcnlivt!  Mtjdiciiif,  S.VV. 

iHDi)   KowLANDrf,  IfoHKUT  1'.,  (J,  St.  Tlioujiis's  Htrcct ,  London  Hridgo,  S.K. 

ISDl    UuFFKU,  Mauc  Akmand,  M.I).,  The  QnarantiiM!  Hoard,  Alcxnidria. 

1SU7   UUNDLE,  IIknuy,  13,  ClaraiK'o  parade,  Soullisoa. 

1SK)0  HussKLL,  A.  V\.,  M.l).,  \),  Winipole  street,  Cavendisli  MHiare,  \V. 

185)5   UUSSELL,   JAME3  SamuKL  Risien,  iM.  1).,  4'1,  Winipole  street,  Caveiulibli 

S(iuare,  W. 
181)1   IIussELL,  William,  M.l).,  3,  Walker  street,  Edinbur^'li. 

1903  Salaman,  Redcliffe  X.,  M.15.,  lloniestall,  Harley,  Ko}ston,  Herts. 
11)02  Sauqent,  Peucy  William  Gkokoe,  M.li.,  H.C.,  07a,  Harley  .street,  W. 
1880  Saunduv,  Robeut,  M.l).,  llOiJ,  Great  Charles  street,  IJiiminghani. 

1871  Saunders,  Ciiakles  Edwaud,  M.I).,  Sussex  County  Lunatic  Asylum, 

Hayward's  Heath. 

1901  Saundeks,  E.  Artlnir,  M.B.,  41),  Harley  street,  W. 

181)0  Saundeus,  FiiEDEiiiCK  WiLLiAM,  M.H.,  B.C.,  Cliievcley  House,  Newbury. 
1873  Savage,  George  Henry,  M.D.,  20,  Devonshire  place,  W.  (C.  1881-3.) 
1882  Savill,  Thomas  Dixon,  M.l).,  60,  Upper  Berkeley  street,  W. 

1902  SciioLBEKO,    H.    A.,   M.B.,    University    College    of    South    Wales    and 

Monmouthshire,  Cardiff. 

1901  Scott,  Hon.  G.  II.,  M.D.,  B.C.,  Trinity  College,  Cambridge. 

1902  Scott,  S.  G.,  M.A.,  M.B.,  Yorkshire  College,   Department  of  Medicine, 

Thoresby  place,  Leeds. 
1899  Seligmann,  Charles  G.,  M.D.,  15,  York  terrace.  Regent's  Park,  N.\V. 
(C.  Com.  Sect.  A,  1905-7.) 

1903  Selous,  C.  F.,  M.B.,  St.  Thomas's  Hospital,  Albert  Embankment,  S.E. 
1877  Semon,  Sir  Felix,  C.V.O.,  M.D.,  39,  Wimpole  street,  W.  (C.  1885-7.) 
1894  Sequeira,  James  Harry,  M.D.,  63,  Harley  street,  Cavendisli  square, 

W. 

1872  Sergeant,  Edward,  D.F.H.,  Lancashire  County  Council,  Public  Health 

Department,  County  Offices,  Preston. 
1876  Sharkey,    Seymour  J.,  M.D.,  22,  Harley  street,   "W.      (M.G.C.  1884- 

1895.     C.  1884-6.     V.-P.  1895-7.) 
1880  Shattock,  Samuel  G.  (Hon.  General  Secretary),  4,  Crescent  road. 

The    Downs,    Wimbledon,    S.W.     (M.G.C.    1881-11100.     C.    1885-7. 

1893-6.     S.  1890-2,  1902-7.     V.-P.  1896-8.     E.  1900-7.) 
1898  Shaw,  Harold  Batty,  M.D.,  7,  Devonshire  street,  AV.     (C.  Com.  Sect. 

A,  1903  —  6.) 

1885  Shaw,  Laukiston  Elgie,  M.D.,  64,  Harley  street.  W. 

1886  SHERRINGTON,    Charles    Scott,    M.D.,    F.R.S.,    University    College, 

Liverpool.     (C.  1894-7.) 
1856  SHILLITOE,  Buxton,  2,  Frederick's  place,  E.C. 

1875  SiDDALL,  Joseph  Bower,  M.I).,  CM.,  Conybeare,  Northam,  Bidelord. 
1901  Singer,  Harold  Douglas,  M.D.,  McCague  Buildings,  Omaha,  Neb., 

U.S.A. 
1892  Slater,  Charles,  M.B.,  St.  George's  Hospital,  S.W, 
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Elected 
ISS7  Smalli'kkk,  William  Donald,  10,  Cheater  square,  S.W. 

1887  SMITH,  FuKUEUiCK  Joiiv,  M.D.,  138,  Hurley  street,  VV. 

ISyt  Smuh,  liuir   Hellinoham,  M.li.,  U.S.,  24,  St.  'I'honias's  street,  S.K. 
1906  Smitu,  J.  IIendeuson,  M.U.,  H.Ch.,  225,  Woodstock  road,  Oxford. 

1900  Smith,  J.   Lokuain,   M.I).,    The    Victoria    t'liiversity    of    Manchester. 

(C.  Com.  Sect.  C,  1905—.) 
1873  Smith,  Uichaud  T.,  M.l).,  117,  llaverstock  liill,  N.W. 
1883  Smith,  Uobeiit  I'eucy,  M.D.,  3G,  Queen  Anne  street,  W. 

1869  Smith,  KoueutShingleton,  M.l).,  Deepholui,  Clifton  Taik,  liristol. 
18t)G  Smith,  William,  Melbourne,  Australia. 

1870  Snow,  William  Vicauy,  M.l).,  Uichnioud  Gardens,  Hourneniouth. 

1888  Solly,  Eknest,  M.H.,  Strathlca,  II:irro<,'ate,  Yorks. 

1887  Spenceu,  Walteu  CJeokue,  M.S.,  35,  Ihook  street,  W.     (M.C.C.  1891- 

1900.     C.  189()-9.) 
1906  Spilsbuky,   Heunaud   II.,   M.15.,   B.Ch.,  25,  Cambridge  Terrace,  Hyde 

Park,  W. 
1899  SPttiaas,  Edmund  Iven,  M.D.,  48,  Bryanston  Street,  W. 
1861  Squire,  Alexandeu  IUlmanno,  M.B.,  24,  Weymouth  street,  W. 

1901  Stainkr,  E.,  M.B.,  60,  Wimpole  street,  W. 

1895  Starling,  Ernest   Hknuy,  M.I).,  F.K.S.,  40,  West   end   lane,  N.W. 

(C.  Com.  Sect.  C,  1901-7.) 

1896  Stephkns,  J.  W.  W.,  M.l).,  The  Johnston   Laboratoiy,  The  University, 

Liverpool. 
1899  Steward,  Krancis  J.,  M.S.,  125,  Harley  street,  W. 

1891  Stiles,  Harold  Jalland,  M.IJ.,  CM.,  5,  Castle  terrace,  Edinburgh. 

1897  Still,   George  F.,   M.D.   (Hon.  Secretary,  Sect.   A),   114,  Harley 

street,  W.     (C.  Com.  Sect.  A,  1901-3.     Sec.  Sect.  A,  1903-7.) 
1879  Stirling,  Edward  Charles,  C.M.G.,   M.D.,  F.R.S.,  Adelaide,  South 

Australia  [care  of  jNIessrs.  Elder  &  Co.,  7,  St.  Helen's  place,  E.C.]. 
1881  Stonham,  Charles,  C.M.G.,  4,  Harley  street,  W.     (C.  1893-6.) 
1896  Strang evvays,  T.  P.,  St.  John's  College,  Cambridge, 

1902  Strickland-Goodall,  J.,  M.I).,  30,  Vanbrugh  hill,  IJlackheath,  S.E. 

1903  Strong,  Walter  M.,"  Ilelstonleigh, "Champion  park,  Denmark  hill, S.E. 
1875  Sturge.W.  A.,M.I).,  29,  Boulevard  Dubouch-age,  Nice. 

1867  Swain,  William  Paul,  17,  The  Crescent,  Plymouth. 
1881  Symonds,  Charters  James,   M.S.,  58,  Portland  i)l;ice,    W.      (M.G.C 
1884-91.     C.  1886-8.     V^-P.  1899-1901.) 

1886  Targett,  James  Henry,  M.B.,  M.S.,  19,  Upper  Wimpole  street,  W. 

(M.G.C.  1894-1900.     C.  1894-5,  1807-1900.     V.-P.  1000-1902.     S. 

1895-7.) 
1870  Tay,  Waren.  4,  Finsbury  square,  E.C.     (C.  1881-2.) 

1871  TAYLOR,   Frederick,  M.D.,  20,  Wimpole  street,  W.      (M.G.C.  1879- 

89.     C.  1879-81.     V.-P.  1897-9.) 
1885  Taylor,  Henry  H.,  36,  Brunswick  square.  Hove,  Sussex. 

1892  Taylor,  James,  M.D.  40,  Welbeck  street,  W. 

1902  Thiele,  Francis  Hugo,  M.D.,  19,  Hampstead  lane,  Highgate,  N. 
1891  Thomson,  Henry  Alexis,  M.D.,  39,  Drumsheugh  gardens,  Edinburgh 
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lut'cffil 

ISHl.  'I'lioMsoN,  Joii  N,  M.I)..  CM.,  I  I,  Coatcs  crescent,  Kdiiilimii;)!. 
I'.dil    'I'homson-Wai.kkk,  .1.  W'.,  .M. 15. ,:'.(),  Qikm'Ii  Amu-  .slnrl,  W. 

1892  Thorbiiru,  Wilmam,  1!,S.,  li,  SL.  I'ctcr'H  siiuarc,  unci  Kuhliolnic  Lodge, 

Kii.sliolinc,  Miinclifstcr. 

1872  TiiouNTON,  \N'ii.i,iAM  I'uaiN,  35,  St.  Georj^'c's  place,  Canterbury. 

11)00  Tiirusi-iKi.i),  Hr(;ii,  M.l).,  SI.,  Winipole  street,  W.  (C.  Com.  Sect.  A, 
l!H>r)-7.) 

1880  TiKAiii),  Nkstor  IsiDOUK,  M.l).,  71,  Havlcy  street,  W. 

188t  Tivv,  W'ii.ma:^!  .Iamks,  8,  Lunsdowno  place,  Clil'ton,  Uristol. 

1882  Tooth,  ilowAHU  IIenuy,  C.M.G.,  M.D.,  31,  Hurley  street,  W.  (C, 
1892-1..     M.G.C.  1895-1900.) 

1880  ToTSiKA,  Kankai,  Tokio,  Japan. 

1872  TOWNSEND,  Thomas  Sutton,  (58,  Queen's  ^-aIq,  S.W. 

1899  TiiKDGOi.i),  Alfred  F.,  London  County  Asyhun,  Woodford  Bridge,  Essex. 

1888  Tbevelyan,  Edmond  F.,  i\I.I).,40,  Fark  scjuare,  Leeds. 

1902  TiiKVOU,  IvOUKKT  Salusburv,  M.IL,  21,  Fit/george  avenue,  West  Ken- 
sington, W. 

1901-  TiiOTTiiiu,  WiLFiiEU  Battkn  Lewis,  ^I.S.,  13,  Hurley  street,  W. 

1895  Tkoutbeck,  Henkt,  M.H.,  B.C.,  151,  Ashley  gardens,  S.W. 

1859  TRUMAN,  Edwin  Thomas,  23,  Old  Burlington  street,  W. 

1888  TuBUY,  Alfred  Herbkrt,  M.S.,  68,  Hurley  street,  W. 

1858  TuDOR,  John,  Dorchester,  Dorset. 

1893  TuRNEY,  Horace  George,  M.D.,  M.Ch.,  G8,  Pcn-tlund  place,  W. 
1858  TURTLE,  Frederick,  M.D.,  Kirkniead,  Woodford,  Essex. 

1880  Tyson,  William  Joseph,  M.D.,  10,  Langhorne  gardens,  Folkestone. 

1867  Venning,  Sir  Edgcombe,  30,  Cadoguu  place,  S.W. 

1889  VoELCKER,  Arthur  Francis,  M.D.,  B.S.,  101,  Hurley  street,  W.      (C. 

1895-7.) 

1867  WAGSTAFFE,  William  Warwick,  B.A.,  Purleigh,  St.  John's  hill,  Seven- 
oaks.     (C.  1874,  1878-80.     M.G.C.  1874-82.     S.  1875-7.) 
1885  Wakley,  Thomas,  jun.,  16,  Hyde  park  gate,  S.W. 

1902  Walker,  E.  W.  Ainley,  M.D.,  University  College,  Oxford. 
1893  Walker,  Norman  Puryis,  M.D.,  7,  Manor  place,  Edinburgh. 
1901  Wallace,  Cuthbert  Sidney,  26,  Upper  Winipole  street,  W. 

1881  Walleh,    Bryan    Charles,    M.D.,    Masongill    House,   Cowun  bridge, 

Kirkby- Lonsdale. 

1890  Wallis,  Frederick  Charles,  M.B.,  B.C.,  107,  Hurley  street,  W.     (C. 

1898-1901.) 

1859  Walters,  John,  M.B  ,  Reigate,  Surrey. 

1892  Ward,  Allan  Ogier,  M.D.Edin.,  73,  Cheapside,  E.C. 

1903  Ward,  Edward,  M.B.,  B.C.,  30,  Purk  square,  Leeds. 

1892  Waring,  Holburt  Jacob,  M.B.,  M.S.,  37,  AVimpole  street,  W. 

1891  Watkrhouse,  Herbkrt   Furnivall,   M.l).,  CM.,   81,  Wimpole  street, 

W. 
1903  Waters,  W.  A.  P.,  M.D.,  99,  Holywell,  Oxford. 
1890  Webb,  Charles  Frere,  M.l).,  New  street  House,  Basingstoke. 


WVl 

Klecteil 
1894  WEBER,   1'uei>euick  1*auke8,  M.I).,  ID,  llarley  btrcet,  W.      (C.  Coin. 

S.it.  A,  100(>'-7.) 
1858  WEBER,   Sir   Heumann,  M.D.,    lu,  Giosveuor  stitet,    \V.    (C.  18G7-70. 

V.-l*.  1878  80.) 
I8tjl  Welch,  Thomas  Davies,  M.l).  (Tnivt'lliir^')- 
18U4  Wells,  Syl>ney   IU'Ssell,  M.I).,  1(3,  Lower  .Si-yniour  strtct,  roitumu 

square,  W. 
1892   Wesbuook,    Fkank   F.,   M.I).,  The    University   of   Minuesota,  Minnea- 
polis, U.S.A. 
1877  West,  Samuel,  M.I).,  15,  Wimpok-  street,  W.     (C.1881-6,  1801-3.     S, 

1889-90.     V.-1M896-7.) 
1801   Wheatox,  Samuel  Walton,  M.I).,  10,  Ke.stall  avenue,  Stnatliam  liill, 

S.W. 
1869   WuiPPLE,  JOUN  11.  C  M.I).,  Itoyiil  Army  Medieal  Corps. 
1877  White,  Charles  Haydon,  4,  East  Circus  street,  Park  ro\v,Nottinijlian>. 
1894  WHITE,  Chaules    Powell,  M.B.,    Pathological    Laboratory,   Victoria 

University,  Manchester.     (C.  Com.  Sect.  A,  i903-5.) 
1891  White,  Gilbekt  IJ.  Mowek,  M.13.,  B.S.,  112,  Harley  street,  W. 
1881  White,  William  Hale,  M.D.,  65,  Harley  street,  W.     (C.  1888-90.) 
1886  White,  William  Henuy,  M.I).,  43,  Weymouth  street,  W. 

1868  Whitehead,  Walteu,  IJiichtieUl,  235,  Wihuslow  road,  Manchester. 
1807   WiiiTHELD,  Akthuk,  M.D.,  21,  Hentinck  street,  Manchester  square,  W. 

(C.  Com.  Sect.  A,  1905-7.) 

1869  Wilkin,  John  F.,  M.D.,  M.C.,  Kose  Ash  Court,  N.  Devon. 
1871  Wilkinson,  J.  Sebastian.     Address  uucommunicated. 
1869  Williams,  Albeet,  M.D.  (Iravelling). 

1858  Williams,  Charles,  48,  Prince  of  Wales  road,  Norwich. 

1866  Williams,  Charles  Theodore,   .M.V.O.,  M.D.,  2,  Upper  Brook  street, 

W.     (C.  1875-8.) 
1881  Williams,   Dawson,  M.l).,   B.S.,   2,  Agnr  street,  Strand,  W.C.     (C. 

1893-6.) 
1881  Williams,  W.  Kogek,  Beaufort  House,  Cliftou  Down,  Clifton. 
1900  Williamson,  Oliver  K.,  M.B.,  B.C.,  55,  Upper  Berkeley  street,  W. 
1863  Willis,  Francis,  M.D.,  Asheville,  N.  Carolina,  U.S.A. 
1889  Wilson,  Albert,  M.D.,  1,  Belsize  park,  X.W. 
1888  W^iLSON,  Claude,  M.D.,  CM.,  Church  road,  Tunbridge  Wells. 

1859  Wilson,  Edward  Thomas,  M.B.,  Moutpelier  terrace,  Cheltenham. 
1801   Wilson,  Theodore  Stacey,  M.D.,  CM.,  27,  Wheeley's  read,  Edgbastou, 

Birniingham. 
1861  Windsor,  Thomas,  Brownlow,  Great  Budworth,  Xorthwich. 
1874  Wiseman,  John  Greaves,  Stranraer,  St.  Peter's  lload,  St.  Margaret's- 

on-Thames. 
1883  Woodcock,  John  Rostron,  Darlington  Court,  North  road,  Bath. 
1883  WooDiiEAD,    German    Sims,    M.D.,    6,   Scrope   terrace,     Cambridge. 

(C  1801-3.     V.-P.  1898— 1900.     M.G.C  1899— 1900.) 
1879  Woodward,  G.  P.  M.,  M.D.,   Deputy  Surgeon  General;    Sydney,  New 

South   Wales. 
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Ai'  II  (ioiuM'jil  iM.cc>tin<^'  held  on  Jinic  Illi;  1007,  the  P;itho- 
logical  Society  of  Fjondon  was  dissolved,  in  order  to  constitute 
lioncefortli  the  l*atliological  Section  of  the  Koyal  Society  of 
i^Fedieine. 

'J^he  publications  of  the  Pathological  Section  will  appear  as 
part  of  the  more  extensive  publication  of  the  lioyal  Society  of 
Medicine,  which  will  comprise  the  work  of  thirteen  sections 
(previously  independent  societies),  viz.  : 

(1)  Clinical. 

(2)  Dermatological. 

(3)  Electro-therapeutical. 

(4)  Epidemiological. 

(5)  Lar^^ngological. 

(6)  Medical. 

(7)  Neurological. 

(8)  Obstetrical  and  G3aia9cological. 

(9)  Odontological. 

(10)  Otological. 

(11)  Pathological. 

(12)  Surgical. 

(13)  Therapeutical  and  Pharmacological. 

The  property  of  the  Pathological  Society  has  been  handed 
over  in  its  entirety  to  tlie  Royal  Society  of  Medicine. 


NOTANDUM. 

Dissoluta  est  jam  de  die  quarto  Junii_,  1907,  Societas  Patho- 
logica  Londinensis,  Facultas  ut  fieret  Pathologica  Societatis 
regia^  ^Fedicinae,  in  Londino  nuper  constituta}. 

Qua3cunque  ad  hanc  Facultatem  pertinent  littera?,  conjunctim 
cum  illis  Societatis  regiie  j\Fedicint\3  abhinc  in  lucem  edentur. 

S.  (r.  Shattock. 
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ADDJIESS    BY   THE    PRESIDENT, 

Delivered  at  tlw  last  Meeting  of  the  Society  held  on  June  4th, 

1907,  at  which  date  the  Society  was  dissolved  in  order 

that  it  might  he  incorjporated  ivith  the  Royal 

Society  of  Medicine. 


Our  Society,  which  enters  on  a  new  career  to-day,  was  founded 
in  1846. 

The  first  President  was  Dr.  C.  J.  B.  Williams,  a  pupil  of 
Laennec,  an  accomplished  pathologist  and  experimenter  in  more 
than  one  direction,  a  man  of  high  character,  to  whom  I,  as  a 
young  physician,  was  more  than  once  indebted.  He  was  followed, 
after  two  years,  by  a  surgeon,  and  this  alternate  choice  between 
the  two  branches  of  the  profession  has  been  preserved  until  very 
recently. 

In  1848  Mr.  Aston  Key  succeeded  the  Presidency  ;  a  brilliant 
surgeon,  who  was  prematurely  cut  off  by  the  epidemic  cholera 
of  1850.  His  successor,  Dr.*  Peter  Mere  Latham,  was  best 
known  by  his  admirable  lectures  on  medicine,  almost  equal 
in  style  to  those  of  Paget,  delivered  at  the  same  celebrated 
medical  school. 

The  second  surgical  President,  Mr.  Cesar  Hawkins,  of  St. 
George^s  Hospital,  died  before  he  had  completed  his  term  (1853), 
and  was  followed  b}*  Dr.  Guy  Babington.  This  son  of  the  emi- 
nent phj^sician  and  mineralogist,  whose  statue  stands  in  St.  PauFs 
Cathedral,  was  also  a  remarkably  accomplished  man.  He  was 
sent  to  sea  as  a  midshipman,  and  was  present  at  the  battle  of 
Copenhagen.  He  was  afterwards  I^rofessor  of  Tamil,  in  India, 
and  graduated  from  Pembroke  College  ;  a  learned  physician,  and 
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the  physiologist  who  tirst  defined  the  blood,  luA  as  consisting  of 
serum  and  clot,  but  as  of  corpuscles  and  li(|Uor  sanguinis,  or 
plasma  (as  we  now  call  it) .  He  also  invented  a  '^  glottiscope  " 
in  1829  to  enable  the  vocal  cords  to  be  seen,  an  earlier  though 
less  perfect  instrument  than  those  of  Garcia  (1855),  and  Tiirck 
(1857),  and  Czermak  and  Tiirck  (1858).  The  name  "speculum 
laryngis,"  or  laryngoscope,  was  given  by  his  colleague.  Dr. 
Hodgkin. 

Babington  Avas  succeeded  in  1855  by  Moncrieff  Arnot,  a 
Scottish  surgeon  of  wide  scientific  knowledge,  which  he  used 
with  liberality  and  ingenuity  in  practical  hygiene. 

In  1857  Sir  Thomas  Watson  became  President ;  a  man  beloved 
and  honoured  like  Babington,  and  master  of  a  style  as  classical 
and  more  easy  than  that  of  Latham. 

Sir  William  Fergusson,  the  eminent  Scottish  surgeon,  of 
King's  College,  became  President  in  1859,  and  was  succeeded 
by  Dr.  Copland,  the  author  of  a  once  popular  cyclopaedia  of 
medicine. 

The  next  President  was  Sir  Prescott  Hewett,  an  accomplished 
surgeon  and  a  most  skilful  operator. 

His  successor  in  1865,  Dr.  Peacock,  was  one  of  the  best  Presi- 
dents we  have  ever  had ;  a  master  of  pathological  anatomy,  as 
well  as  of  medicine,  liberal  and  honourable,  and  not  without  a 
touch  of  humour  on  occasions.  Like  Fothergill,  he  was  a 
member  of  the  Society  of  Friends. 

He  was. followed  by  Sir  John  Simon  (1867),  senior  surgeon,  as 
Dr.  Peacock  was  senior  physician,  of  St.  Thomas's  Hospital.  He 
was  an  able  surgeon  and  a  distinguished  pathologist,  but  his 
general  work  was  advising  the  Local  Government  Board  on 
questions  of  public  health,  and  his  reports  were  remarkable  for 
their  scientific  and  practical  value,  as  well  as  for  their  precise 
and  elaborate  style,  which  sometimes  reached  eloquence. 

Sir  Richard  Quain  was  the  next  President ;  an  Irishman,  with 
the  full  share  of  his  countryman's  ready  wit  and  strenuous 
energy.  His  researches  on  fatty  degeneration  of  the  heart  were 
of  original  value.  He  was  the  chief  motive  power  in  making 
the  useful  and  necessary  change  from  our  original  house  in 
Berners  Street  to  the  present  spacious  rooms,  and  he  \vould  have 
been  delighted  to  see  the  union  of  societies  which  is  now  an 
accomplished  fact.     As  President  of  the  General  Medical  Council 
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lie  u'avc  :i  noMi'  cxaiiiplc  of  devotion  to  duty  wlieii  kiiowiiiL'' t  liat 
lie  \v;is  (lie  suhji'cl  of  iiKiii-;il)li'  disejise. 

The  next  sui'LlficJil  ])resident  was  Joirx  llii.iox  (1871),  an 
acconiplisluMl  anatoinist,  an  adniiraMe  leaclier,  and  an  ori<(iiial 
observer.  His  leelures  on  K(»st  and  l*aiii  wei-e  justly  calle(l  by 
(firaldes  '^  co  grand  oiivrage  do  Mons.  Jlilton." 

A  man  no  less  eminent,  upright  and  ])1aiii-s])oken  was  Sir 
^VlI,I-IAM  Jhnnkk,  for  many  years  tlie  Ca])0  di  Scuola  at  Univer- 
sity Collt\i2^e.  He  was  a  true  pathologist,  and,  as  the  acknow- 
ledged head  of  the  i)rofession,  set  a  bright  example  of  great 
talents  used  for  the  benefit  of  the  public  and  the  profession. 
Those  of  us  who  saw  him  introducing  a  deputation  to  the  Home 
Secretary,  Sir  Richard  Cross,  will  never  forget  his  eloquent 
defence  of  scientific  investigation. 

The  following  President  was  Mr.  George  Pollock,  of  St. 
(leorge's  Hospital,  member  of  a  family  renowned  in  Law  and  in 
Arms,  as  well  as  in  medicine,  and  himself  a  judicious  and 
successful  surgeon. 

Mr.  Pollock  was  followed  by  Dr.  Murchlson  (1877),  a  pupil 
of  Hughes  Bennett  at  Edinburgh,  and  long  a  remarkable  bed- 
side teacher  at  St.  Thomases  Hospital,  who,  like  Peacock,  was 
removed  by  sudden  death  when  visiting  a  patient.  He  was  an 
eminent  pathologist  and  an  excellent  geologist  as  well  as  a 
clinical  teacher. 

The  next  President  was  Mr.  Hulke,  a  sound  surgeon,  an 
accurate  pathologist,  and  sharing  with  the  elder  Babington  and 
Mnrchison  the  honour  of  eminence  in  geology,  for  Mr.  Hulke 
was  president  of  the  Geological  Society  and  of  the  College  of 
Surgeons,  as  well  as  of  our  Society. 

Dr.  Bristowe,  of  St.  Thomas's  Hospital,  was  a  friend  and 
colleague  of  Wilks,  whom  he  rivalled  in  the  number  and  value 
of  his  contributions  to  this  Society.  He  was  an  admirable 
teacher  and  a  cultivated  and  liberal  man. 

The  majority  has  long  received  the  next  President  on  our  list, 
Sir  James  Paget  (1887),  one  of  the  most  eminent  pathologists 
this  Society  can  boast.  All  his  observations  were  accurate,  and 
his  exposition  clear  and  concise.  His  insight  was  remarkable 
and  wide.  In  purity  of  style  and  in  oratory  he  outstripped  all 
his  fellows.  His  son's  biography  is  a  remarkable  success  in  a 
difficult  task. 
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Sir  George  Humi'hky,  of  Cuinbridtre,  was  an  admirable  lecturer, 
a  keen  observer,  and  a  philosophical  anatomist.  The  services 
he  rendered  to  the  Medical  School  at  Cambridge  deserve  to  be 
held  in  everlasting  remembrance. 

Much  more  recently  this  Society  has  been  deprived  by  death 
of  Sir  John  Burdon  Sanderson,  who  became  President  in  1902. 
An  eminent  and  accomplished  pathologist,  who  touched  every 
allied  subject  and  who  adorned  all  that  he  touched.  His 
work  in  University  College,  and  at  Oxford,  has  been  well 
described  by  his  successor,  Professor  Gotch.  His  lofty  stature, 
his  fine  features,  his  dignity  and  urbanity,  combined  to  form  a 
figure  of  singular  interest. 

As  a  teacher  and  a  writer  he  was  no  less  admirable.  His  best 
original  work  lay  in  that  fruitful  field  which  lies  on  the  confines 
of  geology  and  botany. 

Such  is  the  list  of  our  past  Presidents  who  have  joined  the 
majority.  But  we  thankfully  and  proudly  point  to  no  less 
distinguished  men  who  are  still  with  us.  I  could  not  do  justice 
to  their  merits,  and  must  content  myself  Avith  barely  reciting 
the  names  of  our  surviving  presidents :  Sir  Samuel  Wilks, 
Mr.  Hutchinson,  Dr.  Dickinson,  Dr.  Pavy,  Mr.  Butlin.  Dr. 
Payne,  and  Mr.  Watson  Cheyne. 

May  they  long  enjoy  their  well-earned  reputation,  and  rest 
assured  that  we  regard  them  with  pride  and  gratitude,  with 
admiration  and  affection. 

When  our  Society  was  founded,  pathology  was  still  the  hand- 
maid of  medicine  and  surgery,  as  is  shown  by  the  names  I  have 
cited.  The  science  has  now  a  far  more  independent  position,  and  is 
the  foundation  or  institute  on  which  all  scientific  prevention  and 
treatment  of  diseases  must  rest.  The  study  of  morbid  anatomy 
was  the  beginning  of  rational  pathology.  Then  followed  experi- 
ments on  living  animals,  like  those  of  Harvey  himself,  of  Mayow, 
of  Stephen  Hales,  of  Hunter,  and  of  Sir  Charles  Bell.  Since 
1846  we  have  seen  the  rise  and  vast  progress  of  bacteriology  as 
the  third  and  most  important  chapter  in  the  causation  of 
disease. 

The  fourth  division  of  pathology  is  chemical,  at  present  in  its 
infancy,  but  probably  destined  to  open  many  fresh  paths  to 
investigation.  Especially  fruitful  will  probably  be  the  border- 
land between  animal  and  vegetable  pathology. 


M'lii'  recent  investigations  by  ri-ofessors  Jl:i  llil)in't()n  imd  Mott 
into  (legenoratioii  <»r  ner\'e-lil)res  (Icnl  witli  the  conditions,  not 
only  liistolo<;*ie;il,  l)iit  also  cheniiciil.  Moicox cr,  by  an  iinex))Cctod 
series  ol"  obscM'vations  it  appears  to  1)(!  demonstrated  tluit  ;i 
parallel  series  of  changes — after  Wallerian  degeneration  of 
lUM-ve-fibres,  but  in  the  reverse  ordei* — may  lead  to  a  restoration 
of  tlie  axis  cylinder  and  ultiniatcly  of"  the  wliojc  injni'cd 
nerve-tibre. 

At  present  the  future  of  experimental  pathology  lies  on 
the  knees  of  the  Royal  Commission  on  Vivisection.  Let  us  ho})e 
that  the  result  Avill  be  to  give  greater  freedom  for  experimental 
methods. 

The  minute  anatomy  of  disease  is  not  yet  complete. 

The  chemical  aspect  of  pathology  is  not  more  than  begun, 
and  our  contributions  in  this  department  are  comparatively  few, 
though  in  value  they  have  been  great. 

Nowhere  is  the  ground  more  promising  than  on  the  confines 
of  physics  and  physiology,  between  botany  and  zoology,  between 
chemistry  and  physics. 

The  investigations  embodied  in  Professor  Farmer^s  admirable 
lecture  before  the  Royal  Society  show  how  complicated  may  be 
the  structure  of  a  single  cell.  But  complicated  or  simple,  it  still 
baffles  all  attempts  to  explain  its  functions  and  their  mechanism. 

To  apply  the  words  of  an  anonymous  poet  of  the  seventeenth 
century  :  In  the  ovum  or  the  germ-cell 

"  The  thread  of  life  untwisted  is 
Into  its  first  consistencies  ; 
Infant  nature  cradled  here 
In  its  principles  aj)pear." 

And,  SO  untwisted,  its  principles  are  as  great  a  puzzle  as  ever. 
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1.   Cliorlun-epithelioma  of  test  lb'. 
By  T.  W.  P.  Lawrence. 

The  tumour  is  ovoidal  in  shape,  and  measures  11  cm.  in  k'ligtli 
and  6  cm.  in  breadth.  The  two  layers  of  the  tunica  vaginalis 
are  adherent  over  its  lower  part,  but  free  superiorly,  and  in 
the  latter  situation  the  surface  of  the  growth  forms  rounded 
lobulated  projections  into  the  cavity  of  the  tunica  vaginalis. 
1'he  compressed  body  of  the  testicle-  is  situated  on  the  surface 
of  the  growth  at  its  upper  and  anterior  part. 

On  section  the  tumour  is  found  to  be  divided  into  lobules  by 
septa  of  fibrous  tissue  passing  inwards  from  the  periphery. 
In  many  places  the  septa  are  stained  of  an  orange  colour.  The 
tumour-substance  shows  no  definite  structure  to  the  naked  eye ; 
it  is  of  a  pale-brown  colour,  with  scattered  spots  of  dark-brown 
pigment  in  places.  The  section  gives  the  impression  of  being 
extensively  ha^morrhagic  in  almost  every  part,  its  comparatively 
pale  colour  being  due,  apparently,  to  long  immersion  in  spirit. 
In  several  places  small  cysts  are  visible,  which  have  smooth 
inner  surfaces,  and  are  free  from  intra-cystic  growths. 

The  specimen,  which  is  without  a  history,  has  been  for  many 
years  in  the  Museum  of  University  College,  London  (Xo.  2104), 
as  an  example  of  mixed  sarcoma  and  carcinoma.  The  true  nature 
of  the  growth  was  first  recognised  by  ^Fr.  Raymond  Johnson. 

Microscopic  structure. —  Tn  all  parts  of  the  growth  necrotic 
tissue,  fibrinous  coaguliim,  and  blood  largely  ])r(Mloininate. 
Enclosed    within    the    necrotic    tissue    islands    occur    in     which 
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the  vitality  of  llie  ct'll-i'k'int'iits  is  rt'taincd.  Tliese  iion- 
necrotif  areas  consist  of  tracts  of  tihroiiH  tissue  containing 
large  bloud-spaces  in  such  alnindance  as  to  give  the  growth 
the  apj)earance  of  a  cavernous  angioma.  In  one  or  two 
phices  the  blood-spaces  have,  in  addition  to  an  endothelial 
lining,  an  outer  coat  coni})osed  of  fibrous  tissue  and  smooth 
muscle-fibres.  In  other  parts  they  are  devoid  of  a  muscular 
or  fibrous  coat,  and  present  mei*ely  an  endothelial  layer  resting 
directly  on  the  somewhat  loose  and  cellular  connective  tissue 
which  sej)arates  one  blood-space  from  another  and  constitutes 
the  central  tissue  of  the  fibrous  tracts.  In  most  situations  that 
part  of  the  loose  connective  tissue  which  is  immediately  adjacent 
to  the  endothelium  is  replaced  by  a  well-defined  stratum  of 
cells,  which  form  the  most  characteristic  feature  of  the  growth. 
The  cell-strata  are  of  two  kinds  :  In  one  the  cells  are  larsre, 
tolerably  nniform  in  size,  mostly  polygonal  in  shape,  with  very 
definite  contours  and  an  abundant  protoplasm  which  stains  deeply, 
and  with  a  single,  deeply  staining  nucleus  (large  mononuclear 
cells).  Scattered  among  these  cells,  w^hicli  are  placed  in  close 
contact,  are  others  of  larger  size,  more  rounded  form,  and  having, 
in  some  instances,  two  or  three  nuclei.  Cell- strata  of  this  kind 
appear  as  long,  continuous  bands  or  ribbons  bounding  the  endo- 
thelial spaces  in  tlie  whole  or  in  j)art  of  their  circumference.  The 
endothelium  is  in  many  places  intact  and  unaltered ;  in  some  it  is 
absent,  and  in  these  situations  the  exposed  surface  of  the  cell- 
stratum  may  be  coated  towards  the  lumen  of  the  blood-space  by 
nmltinucleated  giant-cells  or  by  a  luxrrower  syncytial  layer.  The 
second  form  of  cell-stratum  is  less  continuous  and  less  ribbon- 
like than  the  former ;  the  cell-nuisses  are  broken  up  into  clumps 
of  rounded  or  irregular  form,  but  in  all  cases  some  part  of  their 
circumference  is  in  close  relation  with  the  blood-spaces.  They 
are  composed  of  detached  or  anastomosing  nucleated  plasmodial 
masses,  amidst  which  are  irregular  areas  of  small  rounded  cells 
with  pale  and  scanty  ])rotoplasm  (Langlians^  cells).  The  plas- 
modial masses  are  in  ])laces  vacuolated,  in  one  or  two  places  to 
such  an  extent  as  to  form  a  wide-meshed  reticulum.  The  endo- 
thelium adjacent  to  the  ])lasmodia  may  be  present  and  unaltered, 
but  in  many  ])arts  it  is  absent. 

The  mode   in  which  the   cellular  tissue  bounding  the  blood- 
spaces   becomes  replaced  by  the  cell-masses  can  be  studied  in 
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scvci-al  |);ii-|s  w  Iutc  the  proci'ss  is  hiil  sliLi-lilly  ;i(l\:iiicc'(l.  The 
tissiir  hci'oiiics  iiitilt  imI  cd  willi  tlic  hiru'c  iiiniioniiclfiir  cells,  llic 
process  coiiniiciiciii^'  in  thai  pari  ol  I  he  lissiic  which  is  imme- 
diately adjaci'iit  to  the  ciidot  helium  ;  no  prelimary  dest  riicl  ion  ol 
tissue  oeeiirs,  nor  is  there  any  lencocytic;  infill  i-ati(»ji  or  new 
loi'mation  ol  stroma,  no  a  Kcohi  i-  spaces  are  produced,  and  the 
cells  do  not  form  nito  masses  winch  sliiank  awav  from  the  sui"- 
ronndinLj'  tissue  in  the  maiinei"  coiiiiiionl\   seen  in  carcinomata. 

in  one  or  two  places,  whei-e  lln;  cell-strata  have  beeome  inti'a- 
vasculai"  l»y  the  desli'uclion  of  the  end(jtlieliu)n,  the  eells  are 
found  to  have  closed  up  over  the  oi'ifiees  of  small  tri})utary 
vessels,  and  to  liave  grown  into  these  tributaries  in  the  form  of 
slender,  ramifying,  solid  eolunms  of  cells,  detached  on  all  sides 
from  the  channels  in  which  they  lie,  and  presenting  an  appear- 
ance very  similar  to  that  of  a  scirrhous  carcinoma. 

The  extensive  blood-extravasation  which  is  present  in  all  parts 
of  the  growth  appears  to  arise  through  actual  breach  in  the 
continuity  of  the  vascular  walls ;  the  endothelium  becomes 
destroyed,  as  above  mentioned,  the  corresponding  segment  of 
the  subjacent  cell-stratum  becomes  necrotic,  and  the  blood  thus 
gains  access  to  the  surrounding  tissues. 

In  several  parts  of  the  growth,  and  occupying  considerable 
areas,  small  tubular  spaces  are  found,  Avhich  are  lined  by  a  single 
layer  of  small  cubical  epithelium  with  clear  protoplasm.  In  parts 
the  lumina  of  these  tubules  open  out  into  larger  spaces  and  clefts 
of  elongated  and  irregular  f  orm^  and  here  the  epithelium  becomes 
modified.  In  these  parts  the  cells  may  become  disposed  in  two  or 
three  layers,  and  their  protoplasm,  instead  of  being  clear,  is 
opaque,  stains  readily,  and  is  more  abundant ;  the  definite  outline 
of  individual  cells  is  less  distinct,  and  the  protoplasm  of  adjacent 
cells  in  some  instances  apparently  becomes  confluent.  The  form 
of  the  cells  also  changes ;  some  cells  become  columnar,  others 
polyhedral,  and  in  one  spot  a  transition  to  a  form  very  similar  to 
that  of  the  large  mononuclear  cells  can  be  traced,  Init  no  direct 
continuity  with  cell-strata  of  the  latter  kind  of  cell  occurred  in 
the  sections  examined.  The  lumina  of  the  tubules  are  either 
empty  or  contain  coagulated  material  and  blood-corpuscles. 

Small  areas  of  myxomatous  tissue  and  cartilage  are  scattered 
sparsely  through  parts  of  the  growl li.  Where  the  tumour  is  in 
contact    with   the   testicle   the   fibrous   stroma   of    the   growth    is 
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directly  cuiitiiiuous  with  the  comicctivt'  tissue  of  tiie  ^hiiid,  and 
no  definite  etipsuk'  is  present.  There  is  an  extensive  leucocytic 
infiltration  in  many  parts  of  tlie  tumour. 

The  growtli  ap|)ears  to  be  of  the  nature  oi  a  c-lioriun-epithelioma 
occurring  in  a  teratoma  of  the  testis.  (^^(^iy  li)th,  1900.) 


2.  Tiro  caseti  of  tumours  resemhling  chorion-epitJieUoina  occiirriny 

pruiiavUij  hi  the  tcb-ticle. 

By  J.  M.  Bernstein. 

The  specimens  from  the  first  case  I  wish  to  bring  before  you 
this  evening  are  the  left  testicle  and  one  lung  removed  j>>o*-^  mortem 
from  a  man,  aged  34  years,  wlio  died  in  the  Westminster  Hospital 
in  October,  1898,  after  a  history  of  enlargement  of  the  testicle 
for  fonr  months  and  abdominal  pain  for  six  months. 

The  post-mortem  notes,  by  Dr.  Hebb,  are  as  follows :  Body 
emaciated  ;  chest  large ;  left  testicle  much  enlarged,  spheroidal, 
weight  18  oz.  On  incision  testicle  found  to  be  supplanted 
by  a  soft  spongy  neoplasm,  highly  vascular,  and  centrally  much 
degenerated.  The  growth  spreads  along  the  cord  into  the 
abdomen,  where  it  connnunicates  with  a  mass  the  size  of  a 
foetal  head  at  term,  of  soft,  yellowish-w^hite,  malignant  deposit 
in  the  abdominal  prevertebral  glands.  In  this  mass  is  involved 
the  left  ureter.  Left  kidney  in  a  condition  of  simple  hydro- 
nephrosis. Liver  112  oz.,  measuring  14  x  9  x  4^  in.,  and 
bestudded  all  over,  but  chiefly  in  its  central  moiety,  by  soft, 
spongy,  luemorrhagic  new  growth.  In  the  gastric  and  intes- 
tinal mucosa  are  several  firm  polypoid  deposits  of  blackish  hue. 
In  both  pleural  sacs  one  to  two  pints  of  sanious  fluid.  Both  lungs 
bestudded  with  spheroidal  masses  varying  in  size  from  a  pea  to 
a  hen^s  e^^,  of  soft  consistence,  spongy  appearance  on  section, 
most  dark-purple  from  haemorrhage,  but  a  few  whitish.  Eemain- 
ing  viscera  normal. 

In  the  ^Westminster  Hospital  Eeports,^  vol.  xi,  pp.  322,  823, 
Dr.  Hebb  reported  on  this  case  as  follows  :  "  The  microscopical 
appearances  are  those  of  sarcoma.  .  .  .  The  growth  bears 
certain  [i.e.  definite)  resemblances  to  deciduoma  malignum,  there 
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IxMiiii'  pi'csciil  |)I:isiii(m1i;i  1  cells,  (>f(liii;i  i'\-  <j'i;iiil  eel  Is,  eel  Is  <  »1  i'Vi'vy 
kind  :iii(l  sliapc,  :iii(l  liirLl'i'  1  li  i  ii-\v;i  lied  Id*  xxI-vcsscIh."  Tlius 
siicciiicl  1\'  \('l  |)r;icl  ic;i  Il\  MiiiiiiiiiiLi"  ii|)  nil  I  lie  siiliciil  Icii  t  iiiH'S 
of  the  ci\s(\  \)\\  Ilrl)l>,  as  cai-ly  ns  l<S<JS,  recorded  one  of  ilie  few 
cases  of  tliis  uncoiiiinon  disease. 

Tlie    left    l(\sticle,  will)    I  lie  spei'inatic   coi-d    tln(d<ene(l    hy  infil- 
tratinn"  lim'owIIi,  and  paiM  <d    one    Innii',  willi    the  oi-iL!'inal   colonivs 

Fi.;.   I. 


A  transverse  section  of  the  g-rowth  in  the  testicle  (I  objective).  The 
detail  is  better  discerned  with  the  aid  of  a  hand  lens.  On  the  left 
is  a  space  containing  some  blood  debris,  and  lined  Avith  darkly  staining 
syncytial  cells  (many  of  Avhich  have  fallen  out  of  the  section)  and 
surrounded  with  Lang-hans'  cells.  In  the  uj^per  part  of  the  field  to  the 
right  of  the  space  is  shown  a  large  mass  of  multinucleated  syncytium. 
Centrally  the  two  types  of  cells  are  intermingled.  On  the  right  side  is 
shown  degenerated  tissue  and  some  blood-spaces. 

well  preserved,  arc  placed  on  the  table  and  correspond  with  the 
above  descriptions.  The  largest  growth  in  the  lung  is  3  in. 
in  diameter.  Several  are  whitish  in  colour,  but  most  hi^morrhagic, 
witli  whitish  areas.  The  intervening  lung-tissue  is  normal.  A 
slice  of  the  liver  is  also  preserved,  and  sliows  one  large  luemor- 
rhaofic  growth  3  in.  in  diameter,  and  numerous  smaller  nodules 
in    the    midst    of    normal     hepatic    tissue.       The   microscopical 
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appearances  are  for  the  most  part  dt'o-ciKMatcd  tissiit*,  and  the 
structure  can  only  be  detined  at  the  edge  of  the  jj;rowtlis.  In 
the  testicle  two  types  of  cells  are  distino:uishable  :  (1)  accumula- 
tions of  round  to  oval  cells, of  rather  lar<^e  size,  with  large  nuclei, 
staining  irregularly,  and  showing  an  intra-nuclear  netw(jrk,  and 
recalling  strongly  the  cell  of  epiblastic  origin.  These  cells  are 
often  polyhedral   from  mutual  i)iTssur(',  but  have  no  intervening 

Fio.  2. 


A  transverse  section  of  one  of  the  metastatic  o-rowths  in  the  lung 
(f  objective).  The  detail  is  better  discerned  with  the  aid  of  a 
hand  lens.  An  irregular  blood-space  lined  by  fibrin  and  surrounded 
by  columns  of  polyhedral  cells  simulating  a  ha^mangeio-endothelioma. 
In  the  lower  right  quadrant  and  in  the  upper  part  of  the  figure  are 
several  masses  of  darker-stained  syncytium. 

connective  tissue.  Sometimes  karyokinetic  figures  are  seen.  (2) 
Areas  of  deeper  staining  protoplasm  of  varying  size  forming 
fusiform,  roundish,  or  large  irregular  masses  containing  one  or 
more,  and  frequently  an  enormous  number,  of  small,  oval,  nuclei^ 
staining  very  deeply.  The  protoplasm  is  sometimes  vacuolated, 
and  has  no  definite  cell  outline,  and  resembles  the  syncytial  cells 
of  chorion-epithelioma.  These  plasmodia  are  sometimes  found  in 
the  midst  of  a  mass   of  round  cells,  sometimes  bounding  spaces 
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('ollhl  nil  IIL:"  IiIihmI  ;iii(1  (hhns.  .M;ili\  ot  lli('--('  >|);icc>  ;irc  ;icci- 
(Iciihil,  l)iil  nilici's  iirc  ('Nidciillv  Inic  liln(i(|-c|i;i  nucls  iKiiiiidcd  hv 
sy  lie V I  i:i  1-1  ike  cells,  more  or  los  ll;i  1 1  ciicd,  ;iiid  si i rr<  »iiiidc(l  l)\-  l  lie 
round  to  (t\;il  cidls  [Vlii;.  I).  Tlicsc  lypcs  ol"  (•(•!!  coi-i'csjjond  in 
stnicf  iii-o  to  t  lie  syiicyt  iiiiii  niid  cells  ot'  L;iiiL!li;i  iis  <»f  t  lie  cliorioiiic 
UTowl  lis  respect  ively. 

In  tin*  socoiidarv  o-i-owtlis  in  the  liino'  nlso  tliere  is  verv  little 
not  den'cnerated.  The  |)re\;i  iliiiLi"  type  of  cell  is  llie  p<»l\  liedi-;il 
(LanLi'hiins'),  arraniiXMl  o'enerally  in  colmiins,  siiri'oiiiidiiiL!- spaces 
containme-  blood  and  resenihlniL;"  the  so-called  hienia  ntj-eio- 
Ciulothelionia,  thouijh  the  spaces  aro  soiiicwliat  iia-eenhi  r  and  at 
times  have  a  bordering  hiyer  of  fil)rin  (Fig.  2).  In  places  in  tlio 
inidst  of  these  ]ierivascnlar  columns  of  cells  a,  hirger  multi- 
nucleated mass  of  Plasmodia  appears^  but  this  typo  is  not  ])i-o- 
minent,  and  where  present  is  generally  mixed  with  recent  blood, 
and  at  times  appears  to  be  elongating  and  uniting  to  form  new 
blood-vessels. 

In  the  hepatic  growths  the  structure  is  well  seen,  and  re- 
sembles the  primary  tumour^  specially  prominent  being  the 
elongating  and  branching  multinucleated  masses  of  protoplasm. 
The  tendency  to  haemorrhages  is  as  well  marked  here  as  else- 
where. 

The  second  case  is  that  of  a  man  aged  29  years^,  who  died 
shortly  after  admission  to  the  Westminster  Hospital.  The  j^ost- 
mortem  notes  are  as  follows:  Right  testicle  converted  into  a  red 
globular  mass  the  size  of  a  cricket-ball;  left  testicle  normal;  a 
few  enlarged  right  iliac  glands,  lumbar  glands  normal.  l)Oth 
pleural  sacs  contain  blood-stained  fluid  and  both  lungs  are 
infiltrated  with  nodules  of  new  g-rowth.  All  the  a'rowths  are 
extremely  haemorrhagic. 

Half  the  testicle  and  portions  of  the  lungs  are  here  shown. 
The  spermatic  cord  is  unaffected.  The  growths  resemble  the 
previous  case,  but  Avith  some  variations  in  detail.  'J'he  greater 
portions  are  degenerated.  In  the  testicle  the  two  types  of  cell 
already  described  occur,  viz.  the  epiblastic  type  (Langhans^ 
cells),  arranged  along  what  seems  to  be  the  wall  of  a  large  blood- 
space  with  several  nuiltinucleated  plasmodia  intermixed.  These 
"syncytial"  cells,  of  all  sizes  and  shapes,  in  ])laces  seem  to  be 
rapidly  proliferating  and  forming  narrow  channels  containing 
blood.     But  in  the  central  parts  of   the  growth  these  are  seen 
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more  or  less  coiiipk'tely  (It'i^i'Ut'nited.  In  tiio  liiiiii;  sections  the 
rapidly  ])rolit't'ratint,'-  ])lasnio(liii  are  very  well  marked,  forminty 
peculiar  irret»"ular-slia|)ed  nuisses,  witli  oval  nuclei,  amongst  blood 
and  polyhedral  cells,  and  around  these  growing  into  the  sur- 
rounding tissue  until  lost  in  the  ilegenerated  areas.  In  other 
parts  most  conspicuous  is  the  presence,  amongst  much  l)lood 
and  (Ji-hris,  of  naiTow  anastomosing  columns  of  ])olyhedral  cells 

Fio.  ^. 


A  transverse  section  of  a  ha^niorrhag-ic  portion  of  one  of  the  metastases 
in  the  lung-  (5  objective).  Passing-  transversely  amidst  a  mass 
of  darkly  staining  blood  and  debris  there  is  a  group  of  more  lightly 
stained,  new-formed  branching,  vascular  channels ;  on  the  right 
side  these  form  a  larger  blood-sx>ace,  as  described  in  the  text.  The 
network  of  spaces  ai'e  artificial  fissures  in  the  blood-clot. 

bounded  by  elongated  and  fusiform  plasmodial  cells,  Avhich  in 
places  spread  out  into  multinucleated  masses.  These  columns 
are  sometimes  solid,  sometimes  the  cells  form  a  reticulum,  in  the 
meshes  of  which  blood  is  found,  and  sometimes  they  form  vascular 
tubes,  all  of  which  are  found  in  various  stages  of  degeneration 
(Fig.  2). 

Summanj. — These  two  cases  are  examples  of  primary  tumours 
of  the  testicle  of  great  malignancy,  with  dissemination  by  the 
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l)l()(»(l-sl  ream.  TIkuiliIi  s1i(>\viii<j-  maiiv  \  a  rial  ioiis  in  iiiiiiiilc 
s(  riicl  lire,  llicv  coiisisl  cssciit  ia  1 1  v  (d  cells  rcsciiildiiiL;-  I  ;a  iiuliaiis' 
colls  and  t  Ii(>  syiicyl  ial  (-(dls  (d'  t  lie  (diorioii.  T 1 1 esc  a  n-ai !<_!;<'  1  licMi- 
scdNcs  111  niass(>s,  siiri'oiind  i)I(>n(l-s|)ac('s  (cillici'  hv  <^r()\vin<^  Jihjii^ 
the  walls  (if  |)i-('-(>.\ist  iiin'  (diaiiiuds  oi-  l)V  fontniMj"  new  ones) ,  or 
lonn  new  capillaries  \vlii(di  a  ppa  rent  l\  laiptiu'c  and  cjiiiso 
(Icstniction  of  the  iiew-rorined  tissue  1»\  j)i-essin'e  ol  tlie  cxtra- 
vasati>(l  1)I()()(1. 

'Plio  siinilaiM'ty  bct\v(HMi  tliese  growths  and  tiaie  (diorion-epi- 
tholionia  is  so  great  tliat  1  luive  thoiiglit  it  advisable  to  add  tlieni 
to  the  iinuil)(M'   of   sncli  ali"(>ady   recorded. 

Ill  neitlier  case  is  tliere  any  evidence  of  teratoinatous  structure 
or  (dioriouic  villi  sucli  as  described  in  some  of  tlu^  previous  cases. 

All  tlie  specimens  liere  described  are  preserved  in  their 
original  colours  in  the  museum  at  the  Westminster  Hospital. 

,  May  l^th,  190G. 


3.   On  ckorion-Piiitheliomata  of  congmital  origin. 
By  Vtctoe  Bonney. 

On  the  Occurrence  op  Chorion-epitheliomatous  Growths  apart 

FROM  Pregnancy. 

Since  the  publication  of  Teacher^s  monograph  on  chorion- 
epithelioma  (1)  it  is  generally  accepted  here,  as  on  the  Con- 
tinent, that  these  neoplasms  when  associated  with  pregnancy  arise 
from  the  non-foetal  portion  of  the  embryonic  ectoderm  or  "  tro- 
phoblast"  (Hubrecht). 

Within  the  last  few  years,  however,  tumours  simulating 
chorion-epithelioma  have  been  described,  not  only  in  women  in 
the  absence  of  pregnancy,  but  also  in  men.  By  far  the  greater 
number  of  these  have  arisen  in  ])re-existing  teratomata.  The 
credit  of  the  suggestion  that  these  tumours  are  really  cho- 
rion-epitheliomata  arising  from  chorionic  elements  present  in 
the  teratoma  is  due  to  Schlagenhaufer  (4).  Subsequently 
Pick  (o-9),  working,  not  only  independently,  but  on  material 
derived  from  cpiite  different  sources,  confirmed  his  views. 
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The  acceptance  of  this  view  iiiiist  be  basetl  on  the  prtxjf  of  two 
propositions : 

(1)  That  the  histological  featur£\s  of  the  group  of  tumours 
under  consideration  are  identical  with  those  of  chorion-epithe- 
lioma. 

(2)  That  they  arise  from  cells  ontogenetically  identical  witli 
those  of  the  trophic  ectoderm  of  the  embryo. 


The  Histology  of  Chorion-epithelioma. 

A  short  recapitulation  of  the  histology  of  chorion-epitlu^lioma 
is  necessary  in  order  that  the  class  of  tumours  with  which  this 
paper  is  concerned  may  be  compared  with  them. 

Macroscopically  chorion-epitheliomata  present  a  dark  red 
colour  and  the  larger  masses  have  frequently  a  lobulated  out- 
line. On  section  their  appearance  is  quite  characteristic,  the 
peripheral  parts  of  the  tumour  presenting  a  number  of  dark  red 
hiemorrhagic  areas  interspersed  with  smaller  cream-coloured 
patches.  Centrally  the  tumour  usually  consists  of  necrotic 
cell  elements,  decolorised  blood-clot,  and  fibrin. 

Microscopically  they  contain  three  types  of  cells,  without 
intercellular  stroma,  but  lying  in  irregular  masses  in  or  between 
areas  of  fibrin  and  blood-clot.     These  types  are  as  follows : 

(1)  Hyaline  cells. — Small,  closely  packed,  polyhedral  cells  with 
a  singularly  transparent  cytoplasm  and  a  rounded  nucleus  which 
exhibits  a  loose  chromatic  network.  These  cells  are  usually 
arranged  in  masses,  having  a  somewhat  festooned  outline,  and 
are  not  found  isolated  amongst  the  fibrin  elements  or  invading 
singly  the  pre-existing  tissues. 

(2)  Syncytial  masses. — Large  syncytial  masses  containing 
many  nuclei,  some  of  which  are  small  and  stain  deeply  ;  others 
are  much  larger,  lobulated  or  reniform  in  outline,  show  a  distinct 
chromatic  network,  and  are  usually  vacuolated.  Syncytial 
masses  vary  enormously  in  size.  Some  are  very  large,  with 
irregularly  pointed  processes,  whilst  others  are  thin  and  elon- 
gated and  the  nuclei  contained  within  them  compressed  and 
fiat.  The  latter  form  is  most  commonly  observed,  bounding  the 
festooned  masses  of  hyaline  cells  already  described.  Syncytia 
are  usually  found  on  the  surface  of  a  blood-containing  space. 

(3)  Large  mononuclear  cells. — Large,  irregular,  mononucleated 
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cells  (if  \;ir\iiiL;'   cliiUMct  t-i-,  wliicli  ;i|i])c;ii-    l<>  (»ri!j'iii;il('    holli  Irniii 
the    li\;iliiK>    |)m1\  li(Mlr;il    cells  :iii(l    t  lie  syiievt  i;i  I    musses.       In    t  lie 


Fkj.  4. 


A  portion  of  the  wall  of  an  early  tubal  gestation-sac  showing  syncytia 
bounding  the  intervillous  blood-space,  large  mononuclear  cells  invading 
the  tubal  muscle,  which  has  und(!rgone  fibrinoid  degeneration,  and  a 
group  of  young  hyaline  Langhans'  cells.  (Obj.  1  inch.  Ocular  No.  8 
Zeiss.     Camera  lucida.) 

Fia.  5. 


Another  portion  of  the  wall  of  an  early  tubal  gestation-sac  showing  a 
mass  of  cells  indistinguishable  from  chorion-epithelioma.  (Obj.  1  inch. 
Ocular  No.  S  Zeiss.     Camera  lucida.) 

first  case  the  cytoplasm  of  the  small  hyaline  cell  appears  to 
increase  in  size  owing  to  the  deposit  in  it  of  grannies  of  glycogen, 
whilst     the    niiclens    hecomes    larger,    ovate,    and    increasingly 


ij  t'noKios-nrirnri  n>\i  \r\  or  congenital  ouunN. 

c\i\\m\i\{\c.  'V\w  ti'ssi'llali'tl  apju'anuKi*  of  tho  ci'U  muss  iviuuiiis, 
lu>weviM',  ami  imlii'ati's  its  orii^in.  Wlu'ii  oritriiiatiuir  from 
svncvtia  tlu*  i'i»lN  ran  l)tMlistiniriiislu'(l  trt>m  tlu'  pri-i't'diii*'' iToiip 
by  tlioir  isolation,  l>\  llioir  \  iM-y  lari,*-!',  iri't'^^ular,  vai'uolatt'd  uiu'Km, 
ami  l>\  iluMr  honu\irtMu»ons,  non-Lrranular  cy t(»|)lasm.  They  are 
founil  imlunliled  in  masst^s  o(  til>rin  ov  hlooil-rlot. 

Tin*  autlu>r,  in  conjum-tion  with  C'omyns  HiM-kolcy  (•>),  j)nl)- 
lislunl  iho  ri'snlts  ot"  an  invivstii*'ation  into  ihi>  liistoh)i»;y  ot"  early 
tnbal  i^wstation,  and  we  have  no  liesitation  in  saying*  that  all  tin' 
eell  forms  just  deseribi^l  ean  be  seen  in  the  wall  of  an  early 
extra-uterine  ii:estation-sae.  The  small  hyalint*  eells  are  identieal 
with  the  Lanofhans'  I'ells  o^  t\\c  ehorionie  villus,  the  sy neytial 
masses  are  identieal  both  in  position  and  eharaeter  with  those 
bounding-  the  peripluM-y  o^  the  inttM'villous  bh)od-spaees,  whilst 
tlu^  nuMionuc'lear  eelN  are  identieal  with  the  largo  eells  invading 

Fio.  (). 


A  chorionio  villas  fi\'>m  :in  oarly  vosioular  niolo  showiuij:  prolitVnition  of 
youui^  Lauiihaiis'  colls.  (From  a  slido  of  l>r.  John  Toachoi's.  Ohj.  1 
inch.     Ocular  No.  8  Zeiss.     Oainora  hicida.) 

the  tubal  musele  or  iinbeddetl  in  the  fibrin  masses  (Figs.  1-  and  5). 
l^ut  whilst  tlie  general  eell  features  deseribed  are  emnmou  to  all 
these  tumours,  there  exist  between  individual  speeimens  great 
ditferenees  as  to  the  proportions  in  whieh  these  varying  eell 
types  are  found.  These  various  forms  have  been  espeeially 
studied  by  Marehand  (2),  who  divides  the  ehorion-epitheliomata 
into  typical  and  atypical  varieties.  Thus  tumours  have  bcHMi 
deseribed  eonsisting  almost  entirely  of  the  young  hyaline 
-Langlmus'  eell  ("  Langlmnseonui  ")  ;  others,  again,  are  almost 
entirely  made  up  of  svnevtinm  ('' svnevtiinna  malio-nnm").  The 
young  hyaline  Langhans'  cell  [ride  Figs.  4,  (),  and  7)  is,  per- 
haps, the  rarest  eell  type  in  these  growths,  ^fore  eonunonly 
the  predominant  forni  is  the  large  mononuclear  cell  already  as 
deseribed  as  orio-inatino;  from  the  Lano-lians'  cell  bv  hvper- 
trophv  and  accunudation  of  o-hcog'en  and  chromatin.     In  some 
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(iiinoiirs,  or  in  chmMimii  |»:irls  of  the  sjiiiic  1  iiinour,  the  second 
type  of  larire  monoimcli'iii-  cell — iijiiiicly  t  li;il  derived  IVoiii  the 
breakini;"    up    of    tlie    sNiicvtial    iiias.s — is    most    noticeable.     On 

Fiu.  7. 
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Section  of  a  chorion-epithelioma  of  the  uterus  associated  with  pregnancy. 
The  growth  is  made  up  entirely  of  young  hyaline  Langhans'  cells 
interspersed  Avith  syncytia.  (Drawn  from  a  slide  of  Dr.  John  Teacher's 
with  his  kind  permission.  Ooj.  1  inch.  Ocular  No.  8  Zeiss.  Camera 
lucida.) 

Figs.    7    and  8  the  histological    characters    distinguishing    two 
different  tyjjes  of  uterine  chorion-epithelioma  are  shown. 

Besides  the  pure  chorion-epithelioniata,  tumours  are  known 
which  bridge  the  gap  between  them  and  the  vesicular  moles. 
Such  tumours  possess,  not  only  elements  derived  from  the  trophic 
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ectoderm,  but  iiLso  the  whole  structure  of  villi  in  a  state  of 
vesicuhir  degeneration,  and,  consequently,  they  may  be  rightly 
termed  "  choriomata."      At   tlie  other  end   of  the  series  are  the 
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Section  of  chorion-epithelioma  of  the  uterus  associated  with  pregnancy. 
The  growth  is  made  up  entirely  of  large  mononuclear  cells  loaded  with 
granules  of  glycogen  and  presenting  a  deeply  chromatic  nucleus.  The 
cells  are  lying  in  masses  amongst  areas  of  blood-clot  and  fibrin. 
(Drawn  from  a  slide  of  Dr.  John  Teacher's  with  his  kind  permission. 
Obj.  1  inch.     Ocular  No.  8  Zeiss.     Camera  lucida.) 

vesicidar  moles   proper,   which   exhibit  various    degrees  of    in- 
vasional   activity  ranging  between   malignancy  and  innocency, 
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On   TiiK    1 1  isi(ti,(t(;i(  Ai,    IhKNiriv   of  cKiriAiN  Ti  moi  k,s  <)I.'i<;ina'iin*; 

Al'Airi"    ri.'oM     I'U'KCNANCV    WHII     inOCOGNISKI)    ClloinoN-KriTUKI-lo.MA. 

(a)    The   Anllun's    Casrs. 

Cask.  1. —  Hv  \hv  kiiidiicss  of  I)i-.  Km-l  l'\irtli  I  Imvc  Itoeii 
])(M*inittcMl   to   piiblisli    the    following   case  : 

l'\  1^ — ,  aged  GO  years,  a  l)ootniaker_,  was  iidiiiittcd  into  the 
(uMiiian  Hospital,  J)alstoii,  on  September  I2tli,  MjOo.  He  liad 
been  ([nite  well  nntil  eight  weeks  prev^iously,  when  he  noticed 
slight  swelling  of  his  ankles.  This  extended  upwiirds  to  liis 
legs ;  later  the  abdomen  became  enlarged.  He  lost  appetite 
and  flesh,  bnt  had  been  at  work  nntil  his  entrance  into  the 
hospital. 

On  admission  he  was  thin  and  cachectic  in  appearance,  and 
had  marked  oedema  of  both  legs.  The  heart  and  lungs  were 
normal.  There  was  considerable  ascites  and  marked  distension 
of  the  superficial  abdominal  veins. 

In  the  middle  line,  between  the  pubes  and  umbilicus,  was 
situated  a  hard  mass,  somewhat  ill-defined  on  account  of  the 
ascites.  It  was  not  painful,  but  the  patient  complained  of  a  dis- 
tressing sensation  of  fulness  and  distension.  The  urine  and 
stools  were  normal. 

On  September  14th  the  stomach-tube  was  passed  and  the 
contents  of  that  viscus  examined.  No  free  hydrochloric  acid  was 
present,  but  there  was  an  absence  of  lactic  acid  and  bacteria. 

On  September  21st  the  abdomen  was  tapped  and  4000  c.c.  of 
sero-sanguinolent  fluid  was  withdrawn;  the  patient,  in  spite  of 
this  temporary  relief,  subsequently  died. 

At  the  autopsy  the  following  condition  was  found  : 

The  abdomen  w-as  full  of  sanguinolent  fluid.  Innnediately 
underneath  the  anterior  abdominal  wall  and  apparently  situated 
in  the  great  omentum  was  a  tumour  the  size  of  a  man's  head,  of 
lobulated  shape,  of  a  deep  red  colour,  and  of  soft  consistency. 
On  section  it  Avas  solid  throughout,  and  presented  a  number  of 
haemorrhagic  areas  interspersed  amongst  others  of  a  pale  pink  or 
buff  colour.  Above  it  was  adherent  to  the  greater  curvature 
of  the  stomach,  and  else>vhere  it  was  surrounded  by  many 
adhesions. 
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The  liver  was  considerably  eiilarti^ed,  iiudulateil,  and  contained 
a  number  of  metastases,  which  varied  in  size  from  a  pea  to  an 
urange.  These  growths  externally  were  of  a  deep  red  colour. 
Their  appearance  on  section  (Fig.  9)  resembled  in  a  striking 
manner  the  naked-eye  appearance  of  a  chorion-epithelioma.  No 
other  secondary  growths  were  found.  The  other  organs  uf  the 
body  were  normal.  Both  testes  were  incised,  but  no  pathological 
appearances  were  present. 

Fio.  9. 
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Hepatic  metastasis  from  the  author's  first  case.  The  nodule  is  markedly 
circumscribed.  Its  periphery  is  made  'up  of  extensive  blood-extrava- 
sations intermixed  with  tumour  cells. ^  The  centre  is  necrotic. 

Portions  of  the  ])riuuiry  tumour  were  removed  for  micro- 
scopical investigation  and  a  piece  of  the  liver  was  preserved  in 
Kaiserling's  solution.  Unfortunately,  the  bulk  of  the  primary 
tumour  was  not  kept.  The  tissues  reserved  for  microscopical 
examination  were  fixed  in  formalin,  imbedded  in  paraffin,  and 
the  preparations  Avere  stained  by  ha?matoxylin  and  eosin ;  these 
preparations  were  investigated  by  me  at  the  Cancer  Kesearch 
Laboratories  of  the  Middlesex  Hospital,  when  it  was  recognised 
that  the  tumour  bore  a  striking  resemblance,  not  only  macro- 
scopically  but  microscopically,  to  chorion-epithelioma. 
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Tlic  |)i-iiii:n'\'  liUiHtiir  pi'csciifs  ;i  wcl  l-iii;i  I'kcd  (Mpsulc  of  lihi'o- 
(•('lliil:ii-  lissiic,  iiilill  r;ilf<l  in  iii;m\  |»;irls  u  il  li  IiIikmI,  iiikI  coxcrcci 
on  it  s  ('\t  (M'n;il  sni'l'iH-c  l>y  ;i  hivcr  of  ciidol  licl  iuni.  I  nnncdiwl  cly 
;iL;";iins|  j  lie  cnpsnlc  ;ii'c  masses  ol"  cells  w  liicli  |ii-esenl  :i  sliai'ply 
(lelined  litowiiij^'  edi^'e.  These  masses  are  aiM'an^e(l  in  an 
ii'reoMdar  manner,  heinu'  ])arlially  separated  from  one  anotiiei'l^y 
•io-oT(>o-;iiioiis  of  l)|(iod  or  strands  of  fihrin,  containing'  leucocytes, 
wliicdi  often  |)(Mielrale  between  the  individual  cells. 

In  a  tew  ])laces  pi'oloULi'al  ions  inwards  of  the  capside  a  i-e 
\isil)h>,  l)ut  e\c(>|)t    tor   tliese   no    intei'cellula  r   stroma    is    present. 

As  tlie  cent  ral  port  ions  of  t  lie  t  uiiioiir  ai"(^  apj)i'oa(died  the  aLi'jjTe- 
H'ations   of   hlood    and    lilu-in    l)ecome    laru'cr,   and    the    uroiips    of 
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The  author's  first  case.  A  portion  of  the  primary  tumour.  Immediately 
under  the  capsule  are  seen  festooned  masses  of  small  cells,  with 
hyaline  cytoplasm  and  round  vesicular  nuclei.  They  are  bounded  on 
their  further  surface  by  delicate  syncytial  strands  simulatin<;f  an 
endothelium.     (Obj.  1  inch.     OcuLir  No.  H  Zeiss.     Camera  lucida.) 

cells  more  scattered.  Deeper  stilly  marked,  evidence  of  necrosis 
is  seen,  the  areas  of  the  blood-clot  becoming  decolorised  and 
structureless,  fibrin  masses  predominant,  and  the  tumour-cells 
pale  and  indistinct. 

The  cell  elements  of  the  growth  are  of  three  distinct  types : 
{(i)  Immediately  under  the  capsule  is  a  track  of  small  hyaline 
cells,  massed  together  in  a  "  tessellated"  manner,  and  exliibiting 
a  vesicular-looking  nucleus  with  a  distinct  chromatic  network. 
These  cells  are  thrown  into  festoon-like  masses. 

{h)  Large  irregular  syncytia  of  very  variable  shape.  'I'hey  are 
seen  bounding  the  festooned  masses  of  hyaline  cells  and  dippino* 
down  between  them  as  thin  processes.  Here  they  are  very 
narrow,  and  i-esemble  an  endothelium  (Fig.  10).  In  other 
parts  they  run  in  towards  the  capsuk>  in  a  series  of  elongated 
flame-like   strands.       Elsewhere   they    present    ii-regular   sliapes 
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with  fine  poiiiti'il  prutt'sses  extending  out  aiiiontrst  tlie  (jther  cell 
t'leiiieiits.  'riu'ir  nuclei  vary  greatly,  being  elongated,  flattened, 
and  deeply  elironiatie  in  the  narrow  strands,  but  h)))ulate,  pale, 
and  vacuolated  in  the  larger  masses. 

[c)  Irregular  cells  exhibiting  all  gradations  in  size  and  shape 
between  the  hyaline  cells  and  the  syncytia.  In  some  parts  they 
obviously  originate  by  syncytial  disintegration,  l)ut  in  otliers 
exhibit  continuity  with  the  small  hyaline  cells.  In  general  their 
shape  is  irregular  but  their  cytoplasm  chromatic  and  their 
nuclei  large  and  variable  in  appearance.  Thus  these  may  be 
vesicular,  dee])ly  chromatic,  or  vacuolated,  and  in  shape  round, 
oval,  or  lobulate.  Not  infrecpiently  giant  nuclei  are  observable, 
whilst  in  some  cells  the  nucleus  is  divided  into  two  halves  by  a 
thin  transparent  line.  In  the  central  portions  of  the  tumour  these 
cells  become  more  isolated  amongst  the  masses  of  fibrin. 

Leucocytes  are  sparsely  seen  at  the  growing  edge,  but  are 
present  in  great  cpiantity  in  the  central  parts  of  the  tumour 
amongst  the  masses  of  fibrin  and  blood-clot.  In  the  necrotic 
areas  they  appear  to  have  remained  intact  longer  than  the  other 
elements,  their  nuclei  standing  out  amidst  the  general  pallor. 

The  metastases  in  the  liver  present  the  same  general  appear- 
ance (Fig.  11).  The  growing  edge  is  well  destined,  tlie  liver- 
cells  in  this  situation  are  compressed,  and  there  is  a  complete 
absence  of  any  reaction  to  the  tumour-cells,  which  resemble  those 
of  the  primary  growth,  except  that  the  small  liyaline  cell  is  no- 
where observable.  Especially  noticeable  are  certain  large  spaces, 
whose  walls  are  bounded  either  by  syncytia  or  by  very  large 
mononuclear  cells  with  giant  nuclei.  These  spaces  contain 
unaltered  blood. 

The  peripheral  parts  of  the  metastases  exhibit  large  inter- 
cellular extravasations  of  blood,  but  centrally  they  are  necrotic 
like  the  primary  tumour. 

No  elements  suggesting  a  teratomatous  origin  were  present  in 
any  of  the  preparations  made  from  the  primary  tumour,  but  it 
must  be  borne  in  mind  that  only  a  very  snuill  portion  of  it  was 
available  for  investigation. 

Case  2. — This  case,  the  microscopical  preparation  of  which 
I  owe  to  the  kindness  of  Dr.  Stevens,  is  a  testicular  tumour 
removed  for  suspected  malignancy. 

The  clinical  history  is,  unfortunately,  wanting. 
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The  aiithor's  first  case.  A  poi-tion  of  a  metastasis  in  the  liver.  The 
tumour  here  consists  of  larj^e  syncytial  masses  and  mononuclear  cells 
of  varyin^r  character.  In  the  centre  of  the  field  is  a  pal(>  area  of 
laminated  fibrin  containing?  leucocytes.  Elsewhere  masses  of  blood 
are  seen  in  which  cell  elements  of  the  tumour  are  lyinof.  The  liver- 
cells  seen  below  are  compressed  and  flattened.  (Obj.  1  incli.  Ocular 
No  8.  Zeiss.     Camera  lucida.) 

fibrin,  and  (h)  hyaline  cells  arranged  in  ill-furnied  tubules  ^vllich 
in    many   parts   liave   ]n'oliferated   so   that    ;dl    trace   of    tubular 


20  CHORION  EVmiKTAOMATA  OF  CONGENITAL  OliKilX 

structure  is  lost.  Tlic  arrau^jftMiit'iit  of  tlicsc  ccll-iiiassos  cannot 
be  termed  "alveolar."  They  lie  in  an  irre«ifular  manner,  bein^ 
separated  from  one  another  by  strands  of  fibrin,  which  in  many 
parts  interpenetrate  between  the  individual  cells.  These  cells 
resendde  the  hyaline  cells  of  the  typically  chorion-epithelionuitous 
])ortion,  but  direct  conversion  into  them  is  not  apparent  in  the 
slide  I  possess. 

Cask  o. — This  case  I  also  owe  to  Dr.  Stevens.  It  is  a  testi- 
eular  tumour  preseutiuo-  a  typical  teratomatous  structure.  Williiu 
a  fibrous  matrix    are  found   a   o-roat  variety  of  epithelial   tyjx's. 

Fio.  12. 
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The  author's  third  ease.  A  field  showing  lavge  polyhedro-columnar  cells 
in  irregular  alveolar  arraugenient.  In  the  uj^per  part  of  the  field 
these  cells  have  degenerated.  (Obj.  1  inch.  Ocular  No.  8  Zeiss, 
Camera  lucida.) 

Thus  spaces  are  found  lined  with  squamons,  cubical,  or  well- 
marked  columnar  epithelium.  In  many  places  spaces  are  found 
lined  partly  with  cubical  or  columnar  cells  and  partly  by  strati- 
fied squamous  epithelium.  These  types  merge  one  into  another. 
Especially  to  be  noted,  however,  are  certain  large  polyhedral 
cells  having  a  somewhat  granular  cytoplasm  and  a  vesicular 
nucleus.  They  are  arranged  in  masses  as  a  rule,  but  in  certain 
parts  assume  a  rudely  colunmar  appearance  on  the  wall  of  an 
alveolar  space  (Fig.  12).  In  several  fields  these  cells  may  be 
seen  undergoing  a  conversion  into  a  typical  chorion-epithelio- 
matous  tissue.     AVherever  this  change  is  going  on  large  blood- 
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cxI  r;i\;is;il  ions  ocelli-  '  Ki'j".    I-h.       I    li:i\c   with  i^-!-c;it    iiitcrcsl  coiii- 
parcd  iIk'sc  slides  with  othei-s  h-iit    iiie  hv   Messrs.  Sjiilshiiry  ;iii<l 
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The  author's  third  ease.  Another  field  from  the  same  slide  showinj^ 
conversion  of  the  hiri^e  polyhedro-colininiar  cells  into  chorion-epithelio- 
matous  tissue.     (Obf.  1  inch.     Ocular  No.  8  Zeiss.     Camera  lucida.) 

Hicks.     Spilsbury's   case    (42)   was    a   typical   teratoma   of    tlie 

testis.    Ill  it,  besides  many  ei)itlielial  types,  are  found  these  same 

Fig.  14. 
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Dr.  Spilsbury's  case  of  testicular  teratoma.  A  group'  of  polyhedro- 
columnar  cells  in  alveolar  arrangement  identical  with  those  seen  in 
the  author's  third  case.  With  acknowledgments  to  Dr.  Spilsbury. 
(Obj.  1  inch.     Ocular  No.  S  Zeiss.     Camera  lucida.) 

large  polyhedral  cells  which  I  have  already  iiot(>d.      Here,  also, 
the    same    tendency    to    occasional    ''tubuhir''    arrangement    is 
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noticeable.  Direct  conversion  into  a  cliorijjn-epitheliuniatous 
tissue  is  absent,  tliuii^li  a  few  isolated  syncytiiil  masses  are 
present  (Fig.   14). 

Tn  Hicks'  s])eciinen  (48),  which  is  a  typical  testicuhir  teratoma, 
there  is  an  isolated  area  containing  a  pure  churion-epitheliomatous 
tissue  which  can  be  seen  to  be  proliferating  from  these  same 
large  polyhedro-columnar  cells.  Dr.  L.  i'ick  lias  kindly  sent  me 
a  slide  from  a  case  of  his  own  showing  these  cells  in  marked 
adeno-carcinomatous  arrangement.  One  poi-tion  of  the  slide 
shows   typical  chorion-epitheliomatous  tissue. 

These  large  polyhedro-columnar  cells  are  certainly  not  Lang- 
hans'  cells,  though  one  sees  all  stages  in  their  conversion  into 
Ijano-hans'  cells.  I  think  with  Hisel  that  we  see  in  these  cases 
the  differentiation  of  primitive  teratomal  ectoderm  in  alveolar  or 
tubular  arrangement  into  chorio-epithelial  tissue. 

(b)    TJie  j)/-t'r/o/(.s7//    recorded    cases. 

These  may  be  groui)ed  under  three  heads  according  as  the 
primary  growth  was  in  (I)  the  testicle,  (II)  the  ovary,  or  (III) 
other  situations. 

(I)    Cases  j^rihiarij  i)i  tJie  testicle. 
In  the  following  grou])  of  cases  structures  closely  resembling  the 
vesicular  mole  were  found  in  connection  with  a  testicular  tumour. 

(1)  AValdeyer  (10),  under  the  name  of  "Myxoma  intravascu- 
lare,''  described  a  tumour  of  the  testicle  containing  cystic  spaces 
with  islands  of  myxonuitous  tissue  and  cartilage  from  which 
outgrowths  invaded  the  spermatic  veins.  These  outgrowths 
were  "  only  comparable  with  the  villi  of  a  vesicular  mole." 

(2)  Kanthack  and  Pigg  (11)  described  an  almost  similar  case 
with  metastases  in  the  prevertebral  glands,  liver,  inferior  vena 
cava,  and  right  auricle.  From  the  tricus})id  valve  })ro3ected  a 
branched  nmss  resembling  externally,  as  in  Waldeyer's  case, 
a  vesicular  mole. 

(3)  Macallum  (12)  described  and  illustrated  a  remarkable 
case  in  Avhicli  the  testicular  tumour  is  described  as  myxomatous, 
htemorrhagic,  and  partly  necrotic.  The  inferior  vena  cava,  right 
auricle,  pulmonary  vessels,  jugular  and  subclavian  veins,  and 
some  of  the  cerebral  sinuses  were  filled  with  a  growth  macro- 
scopically  and  microscopically  "resembling  nothing  so  much  as 
a  hydatidiform  mole." 
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(•l>)  SillxTsti'iii  (I-))  rccofdcd  ;iii  ;iliii()st  siiiiihir  cjise. 
I)i'im;iry  t  iiiiK.iii-  w  as  (■<.iii|tlc\  ;iii(|  siiirirt»sto(l  a  (cratMiiia.  Tlui 
imliiioiiarv  iiiclast as(>s  IVoiii  I  lie  (Icsciapl  ion  iiia\  l»c  cliorictii- 
cpil  liflioiiia,  Nvliilsl   in  tlic  i-iijlit   aiii-icic  was  a   li\  ilal  idiFi.nn  mass. 

(•'))  In  I  !»()_>  SclilaL;-(Miliantcr  lirsi  stalcil  that  t  lie  nccnia'cncc  ()f 
('li()i'i(>n-('|»n  lu'Iioinalnns  and  Ncsiculai-  nmlc-likc  si  ruct  ni-cs  in  tlio 
absiMicc  of  prcijiiancy  was  lo  he  ex  j)la  incd  l»y  at  t  i-il)nl  inL**  tln-ir 
origin  to  clcincnts  of  ilic  li-opliic  ('ctodcrni  oi  tlic  clioi-ion  (jccnr- 
rins>*  in  U'l-atoniata.  \\v  published  two  cases  in  support  of  liis 
content  ion. 

The  lirst  was  a  specimen  oi-iginally  dcsci-ilted  1)\-  l>i*eus.  'I'he 
])rimarv  tumour  in  the  testicle  was  an  un(h)ul)ted  teratoma,  c()n- 
taining-  entire  villi  in  a  state  of  vesicular  degeneration.  In  the 
lungs  were  secondary  growths  identical  with  chorion-epithelioma 
and  embolic  areas  containing  villus-like  plugs.  In  the  left 
auricle  was  a  mass  exactly  resendjling  a  vesiculai*  mole. 

The  second  case  was  somewhat  different,  the  metastases  in 
the  lungs  presenting  a  chorion-epithelioniatous  structure  only. 
The  ])rimary  tumour  in  the  testicle  was  a  teratoma  containing 
elements  derived  from  all  the  three  layers  of  a  trilaminar 
blastocyst  (Fig.   15.) 

(6)  Steinhaus  (14)  has  recorded  a  case  identical  with 
Schlagenhaufer's  second  case. 

(7)  In  1896  Kanthack  and  Kden  (15)  showed  a  specimen 
identical  in  structure  with  ^'  deciduoma  malignum/'  but  derived 
from  the  testicle. 

(8)  Wlassau  (16)  investigated  the  "sarcome  angioplastique " 
of  certain  French  authors  (17,  18,  19.)  He  pointed  out  that  all 
the  described  cases  had  originated  in  the  testicle  and  added 
four  cases  of  his  own.  He  noted  the  resemblances  to  chorion- 
epithelioma,  but  considered  that  the  malignant  cells  originated 
from  the  imperfectly  differentiated  epithelium  of  the  embryonic 
gland-tubes.  The  stromal  portions  of  the  testicuhir  growth, 
however,  he  recognised  as  arising  from  an  embryonic  inclusion. 

(9)  Steinert  (20)  investigated  a  rapidly  growing  tumour  of 
the  testicle  (Schmorl's  case).  Secondary  growths  were  present  in 
the  retro-peritoneal  lymph-glands  and  formed  a  mass  the  size  of 
a  head.  Smaller  metastases  were  present  in  the  liver.  The 
])rimary  tumour  was  ;i  ty])ical  t(M-atomn,  representatives  of  all 
the  three  pi-imitive  layers  being  present,      hi    o)ic  f>)naJl  part   of 
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the  maaa  teas  found  an  an  n  oftuplcal  rliorioii-f  pltlielionialoufi  atruc' 
ture.  The  inetastast'S  in  the  retro-perituneal  tissue  were  also  tera- 
tuinatous.  In  addition,  certain  hirge  spaces  lined  by  a  cylindrical 
epithelium  were  present  which  showed  marked  ])rolii-'eration  of 
a  carcinomatous  type.  In  other  parts  typical  Langhans'  cells 
ami   broken-np  syncytia   weri'   found. 

Fi.j.  1."). 


# 


<. .  <^     €J    ^ 


■^^h^ 


Scblag-eiiluiufer's  ir^ecuiul  case.  A  portion  of  the  testicular  orowtli,  show- 
ing- large  Langlians'  cells,  syncytial  masses,  and  large  mononuclear 
cells.  Drawn  from  a  slide  with  the  kind  permission  of  Professor 
Schlagenhaufer.      (Obj.  1  inch.  '  Ocular  No.  8  Zeiss.     Camera  lucida.) 

In  the  liver  the  growth  consisted  of  syncytial  masses  and  of 
the  large  irregular  cells  derived  from  syncytial  disintegration. 

(10)  Emanuel's  case  (21)  is  of  the  same  character  as  that  of 
Steinert.  The  tumour  situated  in  the  testicle  caused  death  in 
three  months  with    metastases  in   the   right  lung^  liver^  retro- 
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pcnh  •ii(';il  Lihinds,  ;iii(l  |t:i  iici'ciis,  wliicli  iii:icr<»sc()|iic;ill  \  i-{'sciiil)l('(l 
(•Ii<triMii-c|)ii  Iicli()iii;i.  The  rcl  r()|icril(<iic;i I  iiimss  vvfiK  of  profit  size. 
M  ici"(»sc(t|)ic;il  1  \  ,  Ixillt  III  llif  iiriiiHin/  <iinl  srcondfi n/  liiiiioiirs  lie 
loiiiul  ;i  tissue  consist  iiiLi"  in  |);irl-  (il  liilmhii-  spaces  liiic(l  hy 
('pit  liolinl  cells  i'csciii1)1iiil;'  c;irciii(»iii;i  iiiid  in  piii-ts  ol  ty|)ic;il 
cliorioii-cpit  liclioniji,  wliilst  Ix'sidcs  t  licsc  wore  loiind  simple  cysts 
lined  hy  ;i  cylindricid  epit lielinin.       lie  considered    the  cjise  to  1k' 

^   ^     _  Fi<i.  Id. 
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V.  Hansein.mn's  case.  A  portion  of  the  testicular  tuinour,  showin<^ 
Lan^^'hans'  cells,  syncytia,  and  blood-extravasations  in  typical  arran<^e- 
nient.  With  acknowled<^ments  to  Professor  v.  Hansemann.  (Obj. 
1  inch.     Ocular  No.  8  Zeiss.     Camera  lucida.) 

one  of  simultaneous  carcinomatous  and  cliorion-epitlieliomatous 
degeneration  of  a  teratoma^  and  believed  both  types  of  growth 
to  have  been  derived  from  embryonic  ectoderm. 

(11)  V.  Hansemann  (22)  has  reported  a  somewhat  similar 
case.  The  testicular  growth  and  the  metastases  in  the  liver, 
spleen,  and  the  bulk  of  the  retro-peritoneal  glands  showed  a 
chorion-epitheliomatous  structure  only.  Tn  some  of  the  lower 
glandular  metastases,  however,  sjiaces  lined  by  cubical  or  cylin- 
drical  (>])itheliuin   were  found.      The  tunionr  was  held  to  be   of 
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teratuinutuus  orio^iu  uii  accuiiiit  of  tlu*  cystic  spaces  fuund  in  thi' 
metastases  (Fig.  1()). 

(12)  Dillnuiiin  (2-3)  has  puhlishi'tl  a  case  of  particular  interest. 
The  patient  died  of  a  very  hirge  i'etro-])erit<)ii('al  tuni(jiir  of  a 
bluish-red  colour  with  other  smaller  masses  in  the  lung.  All 
these  growths  showed  a  typical  chorion-e])itheliomatous  structure. 
The  left  testicle  Avas  normal  in  size.  Near  the  hilus  was  a  whitish 
mass  the  size  of  a  cherry  composed  t)f  connective  tissues  con- 
taining cystic  spaces,  the  epithelium  of  which  appeared  to  be 
proliferating  to  form  masses  of  Langhans'  cells,  having  a  carci- 
nomatous arrangement. 

(lo)  Kisel  (2-i)  has  investigated  t\vo  specimens.  In  the  first 
the  })riniary  tumour  j)resented,  not  only  chorion-epitheliomatous 
tissue,  hut  aho  appeavaiicen  sitygestive  of  a  proUfevation  of  neuro- 
epithelial struct  arcs.  He  regarded  the  specimen  as  arising  from 
embryonic  ectoderm. 

In  his  second  case  the  testicle  had  been  previously  removed 
and  was  not  avaihible  for  examination.  Post  niortoii  the 
metastasis  in  the  retro-peritoneal  tissue,  inferior  vena  cava, 
fourth  bnubar  vertebra,  lungs,  and  liver  exhibited  a  typical 
chorion-epitheliomatous  structure.  In  addition  portions  of  the 
retro-j)eritoneal  mass  showed  duct-like  spaces,  lined  by  small 
cubical  cells  which  Risel  suggested  were  derived  from  the 
epithelium  of  tlu'  scnuiniferous  tubules  or  from  epithelial  tissues 
present  in  the  ])riuiary  tumour. 

Askanazy  (25)  has  interpreted  cases  such  as  Eisel  records  in 
another  manner.  He  has  himself  investigated  a  primary  chorion- 
epitheliomatous  tumour  of  the  testicle  and  asserts  that  the 
Langhans'  cells  or  their  prototypes  in  the  teratoma  may  at 
times  assume  an  aty})ical  arrangement  of  a  tubular  or  alveolar 
character. 

(15)  Scott  and  Longcope  (26)  have  described  a  specimen  in  an 
undescended  testicle  ;  it  contained  no  teratomatous  tissue,  but 
only  cells  of  the   Langhans  type.      The  metastases  were  typical. 

(16)  Frank  (27)  has  described  two  specimens.  In  the  first 
the  general  arrangement  was  alveolar  with  papillary  projections 
resembling  villi ;  no  teratomatous  structures  were  present.  The 
second  case  was  held  to  be  a  teratoma  containing  chorion- 
epitheliomatous  tissue.  The  subsequent  history  of  these  two 
cases,  both  of  which  were  operated  on,  is  unknown. 
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(II)    Cases  jiniiKiri/  in  I  lie  (>r<iri/. 

Ill  lliis  l:'I'(M1|)  iirc  coiisidcrcMl  scscii  ciiscs  I'cpoiM  (•(!  I)\  I,.  I'lck 
;iii(l  llii'cc  f;is(>s  rcpoiM  cd  liv  Miclicl,  hy  Scliiii;i  iis^  mid  l)y 
1\  Iciiilmiis. 

(1)  Pick's  cases  (5-9).  '^riic  (>;ii-llcsl  piildislicd  ciisc  \v;is  tliiit 
of  ;i  woman  from  whom  llic  rio-lit,  adncxa.  wvvv.  I'cmovcd  toi- 
tubal  L»"csia1ioii.  TIic  ovary  contained  a  '' dci-moid  "  cyst  with 
luiir,  teeth  and  hone  (teriitoma),  l)nt  towards  the  uterine  })olo 
was  another  smallei-  cyst,  containing  (deai-  Ihiid  in  whicli  was 
lounda  mass  resend)liiiu' hot  li  niacrosco])ically  and  microscopically 
a  vesicnlar  mole.  Althouo-li  tlie  ])ossil)i]ity  tliat  this  i-epresented 
a  metastasis  from  tlie  tn])al  gestation  conhl  not  be  excluded,  Pick 
considered  that  the  balance  of  ])robability  favoured  the  view 
that  it  was  a  primary  development  from  an  ovarian  teratoma. 

His  second  case  was  that  of  a  girl  aged  9  years.  Micro- 
scopically the  growth  contained  teratomatous  structures  from 
which  were  proliferating  a  typical  chorion-epithelioniatous  growth^ 
together  with  tissue  of  a  neuro-epithelial  character.  He  subse- 
quently investigated  five  similar  cases. 

(2)  Michel's  case  (28)  was  an  undoubted  virgin  aged  16  years. 
A  dark  red  tumour  was  removed  from  the  left  ovary,  together 
with  a  pedunculated  metastasis  from  the  back  of  the  left  broad 
ligament.  The  patient  died  later,  with  a  large  recurrence  in  the 
lower  abdomen  and  numerous  smaller  masses  in  the  kidneys  and 
liver.  These  presented  to  the  naked  eye  the  appearances  of 
a  chorion-epithelioma.  Microscopically  in  the  paler  parts  of  the 
large  mass  were  groups  of  hyaline  polyhedral  cells  surrounded 
by  a  spindle-celled  stroma.  In  the  haemorrhagic  areas  large 
syncytia  were  seen  together  with  many  large  mononuclear  cells. 
The  general  arrangement  of  the  hyaline  cell  masses  was  carcino- 
matous, but  they  showed  the  festoon-like  appearance  of  the 
Langhans'  cell  masses  in  chorion-epithelioma.  The  growths  in 
the  liver  and  kidneys  presented  only  the  syncytia  and  the  large 
mononuclear  cells. 

Michel  regarded  the  case  as  one  of  carcinoma  of  the  ovary  of 
a  chorion-epitheliomatous  type,  but  Pick  subsequently  criticised 
this  conclusion  and  declared  the  case  a  chorion-epithelioma  arising 
in  a  teratoma  ('Cent,  fur  (Jyn.,'  1905,  Nos.  18-26). 

(3)  Schmaus  (29)  has  reported  a  case  which  he  describes  as  an 
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adenucarcinouui  of  thu  uvary  with  cliorioii-fpithelioinatous  meta- 
stases in  tlie  })eritoiieuin.  A  ]ierusal  of  the  description  leaves  one 
uneonviueed  as  to  the  exact  cliaracter  of  the  secondary  yrowtlis. 
Pick,  however,  believes  this  case  also  to  be  a  chorion-epithelioma. 

(4)  Kleinlians's  case  (SO)  was  that  of  a  woman  who  was 
operated  on  for  supposed  tuljal  ])reii;nancy.  Tlie  tu])e  was 
normal,  but  there  was  a  hiDmorrhagic  tumour  cjf  the  left  ovary, 
which  was  chorion-epitlieliomatous  in  structure. 

The  patient  subsequently  died  and  jK>.sf  mortmi  were  f(jund 
chorion-epitlieliomatous  metastases  in  the  lunt>'s  and  vagina. 
Kleinhans,  who  published  the  case  at  a  period  antecedent  to 
Schlagenliaufer's  paj)er,  considered  that  the  growth  arose  from  an 
ovarian  gestation.     The  case  must  be  considered  doubtful. 


(Ill)    Tumuuvs  ^rimaru  i)i  situations  other  than  the  testicle  and 

ovanj. 

(1)  Bock's  case  (ol)  was  that  of  a  girl  aged  12  years, 
almost  certainly  a  virgin,  who  at  her  fourth  monthly  period 
passed  'per  vaginoni  a  typical  vesicular  mole. 

(2)  In  Lubarsch's  case  (32)  a  large  uterine  tumour  of  typical 
chorion-epitlieliomatous  appearance  and  structure  was  removed 
from  the  uterus  of  a  virgin  aged  12  years. 

(3)  Bostrom's  case  (33).  In  this  case  a  small  intra-cranial 
tumour  having  a  typical  chorion-epitlieliomatous  structure  was 
removed  from  a  man  aged  30  years.  The  patient  died  shortly 
afterwards  and  a  large  retro-peritoneal  tumour  was  found,  with 
smaller  growths  in  the  lungs,  liver,  and  kidneys,  all  of  which, 
both  to  the  naked  eye  and  under  the  microscope,  were  identical 
with  a  chorion-epithelioma.     The  testes  were  normal. 

(4)  Djewitzki  (34)  has  recorded  the  case  of  a  virgin,  aged  75 
years,  in  whom  was  found  a  chorion-epitlieliomatous  growth  of  the 
posterior  surface  of  the  bladder,  with  secondary  growths  in  the 
lungs,  bronchial  glands,  spleen,  and  sigmoid  Hexure.  No  tera- 
tomatous  structures  were  found. 

(5)  Ritchie  (35)  reported  the  case  of  a  man  in  Avhom  a  large 
tumour  occupying  the  anterior  mediastinum  was  found,  which 
consisted  of  (a)  an  area  presenting  the  typical  structure  of  a 
teratoma  containing  skin,  sebaceous  material,  hair,  etc.,  and  {h) 
a  solid  portion  macroscopically  and  microscopically  identical  with 
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a  clKtiMMii-cpii  liclidiiia.       In  I  lie  Iiiiil:"s  witc  iiiaii\  nodules  t  Niiicall  v 
cliorioii-cpil  licli"  "iiiahais  (Kii^.   17). 

(())    I'i'aiik    (-7)    lal('l\    i-('|t(trl('(l    a    case    in    wliicli    jmsl  morlriu 

Ki.i.  17. 
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Ritchie's  case. — A  portion  of  the  tumour,  showing-  larjj^e  Lan^i^hans'  cells 
and  syncytia  invadiuf?  the  substance  of  the  tei-atonia  ;  a))ove  is  seen 
a  space  lined  by  stratified  ei^ithelium.  Masses  of  ])l<)od  are  scattered 
throujj^h  the  field.  Drawn  from  a  slide  with  the  kind  permission  of 
Dr.  Ritchie.     (Obj.  1  inch.     Ocular  No.  S  Zeiss.     Camera  lucida.) 

a  mediastinal  tmiionr  was  found  in  a  youiiu'  man,  topfetlier  wirli 
metastases  in  tlic  lungs  and  liver,  all  ])resentinu' a  typical  chorion- 
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epitlu'lioniatons  appoaiaiut-  uml  ^ti-iictiirc.  No  cvidonco  of  a 
teratoma  was  t'ouiicl,  but  the  cast*,  unt'ortuiiatcly,  (Njiild  not  ho 
thoroiiglily  invostiofated. 

(7)  Marx  (86)  has  reported  a  tinuour  ot*  tlie  liver  which 
microscopically  resembled  a  chorion-epithelioma. 

A  study  of  the  foregoing  cases,  therefore,  reveals  a  remarkable 
histological  identity  between  the  chiss  of  tumours  under  discus- 
sion and  the  chorion-epitheliomata,  vesicular  moles,  and  mixed 
tumours  (choriomata)  occurring  in  connection  with  pregnancy. 
We  see  also  in  these  tumours  the  same  tendency  to  depart  from 
the  typical  cell  characteristics  which  we  have  already  remarked 
in  the  chorion-epitheliomata.  In  short,  the  typical  and  atypical 
forms  of  chorion-epithelioma  described  by  Marchand  are  repro- 
duced in  these  cases. 

The  chorion-epitheliomatous  nature  of  these  tumours  of  the 
testes,  ovary,  and  certain  other  situations  is,  however,  not 
accepted  by  all  observers.  The  views  of  Wlassau,  of  Michel, 
and  of  Schmaus  have  already  been  indicated  when  describing 
their  cases.  Foulerton  (37)  believes  that  appearances  such  as 
those  described  by  Schlagenhanfer  may  be  present  in  what  he 
regards  as  undoubted  columnar-cell  carcinoma  of  the  testes. 
Finally  Sternberg  (38)  has  combated  Schlagenhaufer's  views,  and 
whilst  considering  a  case  of  his  own  as  a  perithelioma,  holds 
that  many  tumours,  both  carcinomatous  and  sarcomatous,  may 
at  times  take  on  a  syncytial  form.* 

On  the  Ontogenetic  Identity  op  certain  Tumours  originating 
APART  PROM  Pregnancy  and  recognised  Chorion-epithe- 
liomata. 

The  absolute  identity  of  the  tumours  under  discussion  with 

the  chorion-epitheliomata,  choriomata,  and  vesicular  moles  cannot 

be   proved    on    their    histological    resemblance    alone.       Such 

evidence,  however,  is  greatly  strengthened  if  it  can  be    shown 

that  it  is  reasonable  to  suppose  that  they  arise  from  cells  onto- 

genetically    identical   Avith    the    elements   of    a    trophoblast   or 

chorion. 

*  Since  the  above  was  written  Professor  M.  Askanazy,  of  Geneva,  has  very- 
kindly  sent  me  slides  from  a  case  of  chorion-epithelioma  primary  in  the  pineal 
gland  of  a  man.  The  microscopical  appearances  are  typical.  The  literary 
bearing  on  this  remarkable  case  is  to  be  f  onnd  in  '  Yerhandlungen  dor  Deutschen 
Patholog-ischen  Gesellschaft  zii  Stuttgart.' 
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'I'licrc  is  ii(t  (l(iiil)I  lli;il  llic  iii;ii(iiil\  ol'  cIk  »ri<  iii-('])ii  liclic  inml  ( ms 
liniKMirs  (M'lLiiiiiit  mil;"  m  iIh'  ;i  lisciicc  df  pi-cLj-ii;!  iic\  li:i\('  jiriscii  in 
('(ni)i(cf  imi  irifli  h  riiloiiuitn.  It  will  he  iicccssjii'v,  tlicii,l«>  discuss 
l)ri('tl\'  \\\v  ])()s>il)l('  modes  (d  (inLiiii  ol    I  ciMt  niii;i(;i. 

Al  I  li(>  out  set  I  \\(tnld  scl  ;i<idc  lliosc  Forins  of  o-rowiji  \\lii(di 
uppiiriMil  I V  oi'iLi'iiiiitr  Iroiii  iiii(M|ii;d  diidiotomy  of  (lie  fd-lal  Jixis. 
'I'licy  lime  no  (dmrncicrisl  ics  in  coiiiinoii  with  I  lie  c'l;iss  of  tcra- 
toiii;it;i  undor  discussion,  'V\\v  piiriisitc  isiin  ;d)soliit  c  conl  inuity 
uitli  tlio  nutosile,  iind  lu'vcr  dov(do])S  jiflcr  hiiMli,  in  llicse 
ros])OC'ts  presold  inn*  ii  coniplctc  conti-ast  to  tlic  tumours  under 
discussion,  nanudy  tlio  endogenous  teratonnita,  wlii(di  ai-e 
invariably  (Micapsulcd  and  develop  at  long  periods  after  luitli. 

As  r(>o-ar(ls  tli(^  theoretical  ori<>"in  of  these  endogenous 
teratoniata,  1  cannot  accept  the  view  that  attributes  them  to 
the  inclusion  of  one  fertilised  ovum  witliin  another;  for  J  think 
that,  having  regard  to  the  embryology  of  the  early  liuman 
ovum,  tlu^  ])ossibility  of  such  an  occurrence  seems  extremely 
problematical.  From  the  same  standpoint  the  inclusion  of  a 
fertilised  ])()lar  body  within  the  developing  ovum  is  erpially 
unlikely.  Moreover,  both  these  theories  consort  ill  with  the 
known  fact  that  these  endogenous  teratomata  almost  invariably 
develop  at  periods  long  subsequent  to  birth,  nor  do  they  explain 
the  marked  preference  shown  by  them  for  the  genital  glands. 

The  ingenious  theory  of  "  epigenesis^^  propounded  by  Mr. 
Shattock  (40)  is  open  to  the  former  objection. 

The  so-called  "  coelom  parasite ''  has  been  attributed  to  the 
inclusion  of  one  uniovular  twin  within  its  fellow.  Apart  from  the 
embryological  difficulties,  this  view  appears  to  me  to  be  negatived 
by  the  fact  already  referred  to  that  these  tumours  usually  develop 
rapidly  in  later  life.  The  interesting  experiments  carried  out 
by  Nichols  (41)  on  the  rabbit  may  be  here  referred  to.  He 
implanted  a  very  early  foetus  about  ^  cm.  long,  with  the  yolk-sac 
adherent  but  without  the  placenta,  into  the  subcutaneous  tissue 
of  the  mother.  As  a  result  ^tumonv  immediately  formed,  which 
at  the  end  of  ninety  days  was  ten  times  the  size  of  the  implanted 
mass,  and  which  presented  the  structure  and  arrangement  of 
the  more  complicated  forms  of  teratomata.  Further,  this  theory- 
negatives  the  presence  in  these  tumours  of  chorio-epithelial  tissue; 
but  in  the  remarkable  case  of  >\Iavdl  fiuoted  bv  Teacher  an 
abdominal  teratoma   in  a  male  contained  a  mass  presenting  the 
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lii.st()l()t»'it*al  structuro  of  plaft'iita.  (See  also  /ia«r5ii'i,  '  K(*t'<jrina 
Medica/  11)08,  Xo.  11),  quotecl  in  (JmuM's  '  Vear-b(j(jk  of  Sur<^ery/ 
1905,  p.  IH).) 

Filially,  tlie  histology  and  hchavicnir  of  those  mediastinal  and 
retro-peritoneal  tumours  are  identical  with  those  endogenous 
teratomata  occurring  in  situations  where  the  theory  of  foetal 
inclusion  cannot  be  applied.  T  am  therefore  led  to  the  belief 
that  all  endogenous  teratomata  are  derived  from  cell-seclusions 
formed  in  embryonic  life,  and  tliat  they  may  originate  in  this 
way  from  two  sources  — 

(a)  That  they  arise  from  abnormal  embryonic  cell-seclusions 
formed  at  various  periods  during  the  development  of  the  ovum. 

(b)  That  they  arise  from  the  cells  specialised  in  early 
embryonic  life  to  form  the  germinal  epithelium. 

(a)    Oricjui  fr<>)n  ahnovmal  emhrijonic  reJl-spclusionfi. 

It  is  probable  that  certain  teratomata  arise  from  abnormal 
cell-seclusious  formed  during  embryonic  life.  Such  a  seclusion 
may  represent : 

(1)  An  undifferentiated  blastomere. 

(2)  An  element  of  one  of  the  layers  of  the  blastocyst. 

(3)  An  element  of  the  specialised  derivatives  of  one  of  the 
layers  of  the  blastocyst. 

(1)  Blast omeric  seclusions. — Owing  to  its  wide  potentialities, 
the  undifferentiated  blastomere  or  any  cell  equivalent  to  it  may 
be  regarded  as  capable  of  producing  all  varieties  of  tissue, 
including  the  trophic  ectoderm.  For  even  those  teratomata  com- 
posed of  elements  derived  from  only  two  or  one  layer  of  the 
differentiated  blastocyst  may  be  explained  on  the  assumption 
that  the  sequestered  blastomere  or  equivalent  of  a  blastomere 
(a)  does  not  necessarily  produce  all  three  layers  when  it  even- 
tually develops,  or  {h)  that  it  may  produce  elements  of  one 
layer  in  such  excess  as  to  obscure  the  others. 

As  regards  the  first  possibility  (a),  one  must  remember  that 
the  earliest  differentiation  of  the  blastomere  is  into  ectoderm 
and  entoderm,  mesoderm  making  its  appearance  much  later.  It 
would  not,  then,  be  unlikely  that  under  abnormal  conditions  of 
oTOwth  onlv  the  first  two  elements  should  be  produced — that 
is,  that  the  tumour  should  contain  epithelial  structures  only. 
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As  rt>g-;ii-(ls  I  lie  liisl  )m .s^iliilii y  ( r.)  I'ick  («))  lias  pointed  out 
that  tlu»  (>\:iri;iii  liiiiioiii's  lii'st  (U'scrihcd  hy  liiiii  as  slniiiia  ovai'ii 
could  lie  |)i-()\('d  l)y  sci'ial  sections  to  he  1  ci-atoiiiala  in  wliicli 
thyroid  tissue  Iiad  (U'\('ln|)(Ml  to  such  a  (h'<:'i-('('  as  almost  to 
coiu'cal  the  ot  lici*  cloiiiont  s,  and  an  iiit  crest  ino-  conjiniiat  i(;i)  of 
this  ol>scr\ati(in  is  to  he  found  in  I  he  '  Ti-ansact  ions  oi  the 
()l)st(Mrical  Society  of  London/  \\H)^),  pj).  li  I'i  and  247,  dealing 
uith  similar  Inmonrs  stndied  by  IJci-hei-t  Williiuuscjn  and 
Hamilton  Jkdl. 

(2)  iSeclu6'i<nis  rcprcsciiliiKj  clctnoifs-  of  (me  of  the  Idijcrs  of  fhr, 
hla.sfoci/sf. — It  is  ])ossiblo  tliat  certain  teratonitita  originate  from 
cell-sechisions  representing-  elements  of  one  of  tlio  layers  of  the 
bilaminar  oi-  tfilaminar  blastocyst.  'Plins  an  ectodernnc  secbision 
developing  at  a  later  date  might  tlieoretically  form  trophoblast 
tissue,  squamous  and  colnmnar  e})ithelinin,  and  nerve  elements. 
The  direct  association  of  chorio-epithelial  and  neuro-epithelial 
tissue  in  a  teratoma  has  been  described  by  Pick  and  by  Kisel, 
whilst  the  continuity  frequently  observed  between  the  former 
and  various  other  types  of  epithelium  has  been  already  re- 
ferred to. 

(3)  Seclusions  from  specialised  derivatives  of  the  hlastocyst. — 
Seclusion  may  take  place  after  the  differentiation  of  the  primi- 
tive layers  into  their  permanent  derivatives  [e.  g.  facial  dermoids), 
the  tumours  formed  as  a  result  of  such  seclusions  presenting  a 
simpler  type  than  the  foregoing.  Since  embryological  continuity 
can  be  traced  between  the  trophoblast  of  the  chorion  and  the 
foetal  ectoderm  the  possibility  of  a  direct  seclusion  of  tropho- 
blast cells  in  the  body  of  the  foetus  cannot  be  denied,  though  its 
probability  is  slight.  Thus  it  is  evident  that  a  chorion-epithe- 
lioma may  theoretically  not  only  arise  as  part  of  a  seclusional 
tumour,  but  might  actually  constitute  the  entire  seclusional 
tumour  itself. 

(b)   Origin  from  the  cells  derived  from  tlie  germinal  ejjithelium. 

The  theory  of  the  origin  of  teratomata  from  embryonic  cell- 
seclusions  does  not  at  first  sight  satisfactorily  explain  the 
marked  preference  shown  by  these  tumours  for  the  genital 
glands.  A  consideration,  however,  of  the  origin,  development, 
and  potentialities  of  the  sexual  cells  leads  one  to  believe  that  tlie 
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teratonuita  occurring  in  these  organs  are  also  to  be  regarded  as 
of  seclusional  origin. 

Tlie  germinal  epithelium  is  descended  from  cells  separated  off 
as  early  as  the  morula  stage  of  the  segmentation  of  the  ovum 
(Arthur  Robinson)  ;  that  is  to  say,  the  cells  composing  it  are  the 
direct  descendants  of  the  blastomeres  of  the  morula,  and  have  no 
connection  with  any  of  the  layers  of  the  blastocyst. 

Having  regard  to  the  extraordinary  variety  of  tumours  which 
the  ovarian  parenchyma  is  capable  of  producing,  and  the 
presence  in  them  of  types  of  epithelium  which  have  no  ectodermic 
or  entodermic  prototype  in  the  normal  organ,  and  bearing  in 
mind  the  remarkable  power  of  mutability  shown  by  the  cells  of 
the  stratum  granulosum  and  the  evolution  of  the  foetus  from  the 
cytoplasm  of  the  ovum  there  is  the  strongest  reason  to  believe 
that  in  the  female  the  cells  of  the  germinal  epithelium  and  their 
derivatives  have  maintained  intact  those  primitive  potentialities  to 
Avhicli  their  unbroken  descent  from  the  blastomere  would  entitle 
them,  and  I  would  regard  them,  therefore,  as  normal  seclusions 
of  elements  of  the  undifferentiated  blastocyst. 

In  the  testicle  we  again  meet  with  a  variety  of  tumours,  many 
of  which  in  their  nuiltiform  character  are  only  comparable  to  the 
ovarian  growths.  In  this  organ,  however,  their  origin  is  more 
obscure  because  in  addition  to  the  cells  of  the  spermatogenetic 
tubules  which  are  derived  from  the  germinal  epithelium  we  have 
tliose  lining  the  tubules  of  the  vasa  recta  and  rete  testis,  whose 
derivation  is  usually  held  to  be  from  the  nephridial  tubes  of  the 
intermediate  cell  mass  (Arthur  Robinson).  The  relation  borne 
by  the  testicuhir  teratomata  to  tlietwo  types  of  cell  is  difficult  to 
make  out  because  wheti  encapsuled  the  testicular  substance 
proper  and  mediastinum  testis  are  flattened  out  on  the  periphery 
of  the  tumour,  wliilst  when  non-encapsuled  and  malignant  the 
relations  of  the  parts  are  lost. 

Further,  the  relation  of  the  cells  of  the  nephridial  tubules  to 
the  ectoderm  is  not  at  present  apparent  in  the  higher  mammals. 
It  is  possible  that  the  cells  of  the  intermediate  cell-mass  usually 
reckoned  as  mesodermic  are  really  of  a  more  primitive  nature. 
At  all  events,  we  have  the  apparent  anomaly  of  an  epithelium 
originating  in  a  tissue  neither  ectodermic  nor  entodermic.  For 
this  reason  anomalous  types  of  gTOwtli  might  well  be  expected 
from  them. 
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TakliiL;*  nil  llicso  rncts  into  coiisidcral  ion,  I  ;iiii  of  opinion  tlial 
t  lit'  |);i  i'(Micli\  ni:i  cells  of  (he  (est  is  j)ro|)cr  ;i  nd  possihlv  those  ol 
the  uiediast  iniiin  testis  nlso  slionld  hi;  considert'd  as  ncjrnial 
seclusions  of  elenuMits  of  llie  nndilTerentiated  blastocyst. 

Thus  I  irouhl  ret/a r<l  Hif  siticialiscd  sen  ctdls^  holh  nitilr  nnd 
fetunh',  us  pohiifidl  hldstonwrcs  (i)nl  Ihr  orftri/  (iiid  h'stlv  as  arrjts 
of  iioritKi/  rinliri/(ni I'r  Cill  sccliisiou. 

'Jliis  \'\v\\  explains  the  fVe(piency  with  wliicli  ter;itoinnt;i,  nfToct 
the  i>'onital  glands. 

In  the  more  complex  forms  of  teratomata,  which  occur  most 
commonly  in  the  ovary  and  testis,  a  great  variety  of  e[)itlielial 
types  are  ])resent.  Some  of  these  are  histologically  identical 
with  those  normally  met  with  in  other  parts  of  the  body,  w  hi  1st 
others  are  (piite  anomalous.  I  believe,  with  certain  conti- 
nental observers,  that  we  see  in  these  tumours  ectodermal  and 
entodermal  elements  in  course  of  differentiation.  It  is  from  the 
former,  such  as  we  see  in  8pilsbury\s  case,  in  my  third  case,  and 
in  the  slides  Dr.  Pick  has  kindly  sent  me,  that  trophoblastic  pro- 
liferations may  take  place,  and  I  am  of  opinion  that  scattered 
areas  of  this  tissue  are  really  not  uncommon  in  these  tumours  if 
sufficient  search  be  made  for  them. 

The  proportion  of  the  tumour  which  this  variety  of  ectodermal 
proliferation  may  form  will  vary,  for  it  seems  evident  that  when 
a  teratoma  becomes  malignant  it  may  do  so  in  virtue  of  any  one 
or  all  of  the  elements  which  it  contains.  Thus  in  two  cases 
lately  published  by  Targett  and  Hicks  (39)  the  multiform 
structures  characterising  the  primary  growths  were  faithfully 
reproduced  in  all  the  metastases,  whilst  in  the  case  reported  by 
Dr.  Ritchie,  which  I  have  cited  to-night,  the  trophic  ectoderm 
which  the  tumour  contained  was  alone  responsible  for  its 
malignant  nature. 

The  occurrence  in  such  tumours  of  actual  villi,  hydatidiform  or 
otherwise,  whilst  very  unlikely,  is  certainly  not  impossible. 

In  conclusion,  I  believe  that  the  teratomata  may  originate — 
(a)  from  the  development  of  an  abnormal  embryonic  seclusion, 
{Jb)  from  the  abnormal  development  of  a  normal  embryonic 
seclusion,  namely  the  sex  cell.  ^ 

^  Professor  Arthur  Robinson  has  shown  me  slides  of  the  I'at's  ovary  exhilntin*^ 
asexual  division  of  the  ovum  in  the  follicle.  He  tells  me  it  is  not  an  un- 
common occurrence  in  this  animal.  ^ 
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Ill  tlieory  a  tenitunia  (U'rivtul  fruin  either  of  tliese  sources 
iiuiv  contain  elements  of  a  trophie  ectoderm  ;  and  this,  wlien  con- 
joined with  the  remarkable  evidence  of  histoloo;ical  identity 
between  the  cases  I  have  cited  and  the  rec(jgnised  chorion-epi- 
theliomata,  constitutes  the  strongest  reason  for  believing  that 
these  tumours  are  chorion-epitheliomata  of  congenital  origin. 

Note. — I  have  to  express  my  thanks  to  Dr.  Edward  Schenk, 
who  has  most  kindly  investigated  the  literature  for  me,  and  I  am 
also  indebted  to  Professors  Schlagenhaufer,  Kitchie,  v. 
Hansemann,  Askanazy,  and  Arthur  Robinson,  and  to  Messrs. 
John  Teacher,  L.  Pick,  Kisel,  Hicks,  Bernstein,  Lawrence, 
Spilsbury,  and  Stevens  for  their  kindness  in  replying  to  my 
communications  and  (in  many  cases)  for  sending  me  micro- 
scopical preparations.  I  have  also  to  acknowledge  mucli  help 
and  useful  criticism  from  J)r.  Lazarus  Barlow. 
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4.   TJic  nature  of  Jensen's  mouse  tumour. 
By  W.  Roger  Williams. 

No  doubt  everyone  here  is  well  aware  of  the  fact,  that  the  moun- 
tain of  imperial  cancer  research  in  labour  has  brought  forth  a 
mouse ;  and  this  mouse  has  a  tumour,  which  is  "  Jensen's  tumour," 
with  regard  to  which  I  now  propose  to  submit  a  few  critical 
remarks. 

At  the  outset  it  may  be  mentioned  that  it  was  Morau,  in  1891, 
who  first  specially  directed  attention  to  this  so-called  cancer  of 
white  mice,  and  subjected  the  malady  to  experimental  tests. 
Jensen  did  little  more  than  repeat,  extend,  and  popularise  Morau's 
experiments,  which  in  the  intervening  decennium  had  been 
forgotten;  and  those  who  have  subsequently  concerned  them- 
selves with  this  matter,  have  done  nothing  more  than  say  ditto 
to  Jensen,  without  otherwise  adding  to  our  knowledge  of  the 
malady. 

In  comparatively  recent  times,  several  experimenters  allege  that 
they  have  succeeded  in  transmitting  ^^  cancer"  from  mouse  to 
mouse.     What  is  the  real  nature  of  this  so-called  cancer  ? 

The  great  mistake  of  those  who  have  so  prematurely  identified 
"  Jensen's  tumour  "  with  cancer  is  that,  in  making  their  diagnosis, 
they  have  placed  far  too  much  reliance  on  histological  appear- 
ances—  the  fallaciousness  of  w^hicli  has  so  often  been  demon- 
strated in  recent  times — and  far  too  little  on  the  ensemble  of  the 
indications  available  for  diagnostic  purposes. 


II'.    Roaint     WILLIAMS.  39 

It  is  not  so  loiio-  ;ii^()  siiict'  ('X])criiii('iil:il  |»;it  lioloj^^ists,  relying 
sctlcly  on  liist()l()<^ic;il  :ii»|)c;i  riiiiccs,  were  misled  into  i-cLfiirdiiig' 
(•occi(li:il  disease  o|  llie  imIiLii's  liNcr  as  tlie  j)i'ot  ot  \|)e  of  cjiiicor; 
and  il  is  noi  a  little  diseoncertin^^-  to  lind  1  lieni  a<j-aiii  hipsing 
into  ili(>  same  kind  of  erroi',  so  soon  iii'ler  tlic  c.xplusiun  ut'  this 
coceidial   lallaev. 

'Die  liistoi-y  ot  recent  expei-inienia  I  ea  neei'  reseaixdi  teems  with 
analo^'ous  instances^  wliieli  compel  in  (lie  impai-tial  observer  a 
ciM-tain  sc(>|)licism  as  to  the  diaii'iiustie  capaljility  of  lliese  ])atli- 
h)gMsts. 

To  mcMitioii  only  a  few  instiiiices,  it  will  be  within  the  recol- 
lection of  abnost  every  one  here,  that  the  contagious  venereal 
malady  of  dogs  lias  been  described  by  various  independent 
authors,  who  have  submitted  it  to  careful  microscopical  exami- 
nation, as  being  e])itlielioma,  carcinoma,  sarcoma,  lympho- 
sarcoma, endothelioma,  lymphoma,  molluscoid,  papilloma,  and 
granuloma.  The  histological  accounts  of  different  authors  as  to 
the  minute  structure  of  "Jensen's  tumour ''  teem  with  similar  in- 
congruities. In  like  manner  Sanfelice,  relying  too  exclusively  on 
this  kind  of  indication,  recently  claimed  to  have  produced  true 
epithelial  cancer  in  various  animals,  by  inoculating  them  with 
cultures  of  certain  blastomyceles ;  while  Plinnner,  Gaylord,  and 
quite  a  host  of  other  experimenters,  have  made  the  same  little 
jump  at  the  same  little  nothing. 

These  gentlemen  seem  to  forget  that  the  preceding  generation 
of  pathologists  clearly  established  the  fact,  that  wherever 
epithelial  cells,  capable  of  proliferation,  come  into  contact  with 
proliferous  granulation-tissue,  they  grow  into  and  interpenetrate 
the  latter,  producing  histological  appearances  which  are  per  se 
often  indistinguishable  from  cancer. 

Waldeyer,  from  the  histological  standpoint,  having  proposed 
for  cancer  the  very  short-sighted  definition  of  "atypical  epi- 
thelial proliferation,"  was  soon  made  conscious  of  the  serious  in- 
adequacy of  such  a  conception  by  the  histological  researches  of 
Wyss,  Friedlander,  and  Councilman,  who  showed  that  "  atypical 
epithelial  ingrowths"  were  common  enough  in  many  chronic 
hyperplastic  processes  affecting  epithelial-covered  surfaces.  A 
good  example  of  this  is  furnished  by  the  so-called  "  erosions  "  of 
the  portio  vaginalis  uteri,  which  commonly  comprise  epithelial 
structures  exactly  like  cancer  structures. 
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It  was  by  t"()ll«j\vini^  thv  bt'fure-iiientiuni'd  liiif  of  fallacies  that 
Weber,  Smith  and  Washbourn,  and  others,  formerly  persuaded 
themselves  and  most  pathologists,  that  the  contagious  venereal 
tumours  of  dogs  were  examples  of  inoculable  cancer;  and  it  may 
be  w  ithin  the  recollection  of  some  here,  that  specimens  of  this 
kind  were  actually  exhibited  to  this  Society,  and  generally 
accepted  as  examples  of  true  cancer ;  indeed,  it  is  only  lately 
tliat  this  fallacy  has  been  exploded. 

Knowledge  of  the  foregoing  facts  enables  us  to  understand 
how  <///a.s/-malignant  tumours,  comprising  proliferous  epithelial 
elements,  may  be  caused  by  various  extrinsic  agents — microbic, 
chemical,  etc.  Thus  cases  of  "  blastomycetic  dermatitis"  have 
been  described,  in  which  the  gross  and  microscopical  features  of 
the  lesions  were  very  similar  to  those  of  cutaneous  cancer 
(Gilchrist,  Stokes,  Owens,  Hyde,  etc.).  In  this  category  the 
"  infective  epithelioses "  of  Borrel  may  also  be  comprised ;  and 
here  also,  I  have  no  doubt,  ''  Jensen's  tumour "  will  eventually 
find  its  acknowledged  resting-place.  There  are  good  reasons  for 
believing,  that  experimental  cancer  reseacliers  are  still  far  from 
realising  the  true  import  of  these  significant  revelations. 

Such  considerations  alone  should  have  sufficed  to  cause  the 
investigation  of  a  novel  morbid  condition  like  "  Jensen's  tumour  " 
to  be  approached  with  the  greatest  cautiim  :  but  the  event  has 
been  far  otherwise  ;  for,  the  modern  experimenter,  being  a  law  to 
himself,  is  only  too  often  quite  impervious  to  the  plainest  lessons 
of  history — even  to  those  that  may  be  learned  from  his  own 
speciality.  This  narrowness  of  outlook  is  the  cause  of  the  extra- 
ordinary concatenation  of  blunders,  with  which  the  history  of 
the  experimental  study  of  cancer  is  cumbered ;  indeed,  if  we  put 
aside  the  Munchausen  creations,  very  little  solid  fact  remains 
as  the  outcome  of  so  much  vapouring. 

Now,  what  are  the  plain  facts  in  respect  to  which  "  Jensen's 
tumour"  differs  iii  toto  from  cancer  or  any  form  of  human 
malignant  tumour  ?     They  are  briefly  these  : 

The  disease  is  highly  contagious  ;  thus  when  infected  animals 
are  introduced  into  cages  with  healthy  animals,  the  latter  take 
the  malady,  as  if  by  local  contagion,  and  sometimes  the  pro- 
portion thus  infected  is  so  considerable  as  to  constitute  veritable 
epidemics  (Klebs,  Bosc,  Loeb,  Haaland,  etc.).  Nothing  like  this 
occurs  with  human  cancer — at  least,  not  outside  the  Munchausen 
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spluTt' ;     I>iil,    ill   tlic   cdiihiLi'it  Ills  \cii('rc:i  I  iii;il;i(I\-  i)\  do'j-s,  ihkiIo- 
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t-> 


IS 


rciidily  1  r;insMiissil)k>  hy  iinphmtal  ioii  lo  oilier  iiiicc,  the  j)rn))oi-- 
( ion  of  siicccssfiil  ('.\])(M-iiii(Mils  often  Ix'iii^-  jis  liiu-|i  as  "M^  ])cr  cent. 
Xi)  such  properly  is  vwv  iiianircstcd  l)y  liijinjui  cancer;  but 
with  tlic  contatj^ious  venereal  pseii(lo[)l{isins  of  dogs  siinilai- condi- 
tions obtain. 

A  considerable  proportion  of  wliite  mice  are  iinnnine  to  tluj 
contagion  of  tliis  disease,  wliether  in  its  spontaneous  oi-  experi- 
mentally-determined form  ;  and  sometimes  whole  families  mani- 
fest this  pecnliarity.  The  same  phenomena  liave  often  l^een 
noted  in  the  contagions  malady  of  dogs. 

Moreover,  "Jensen's  tnmonr''  fairly  often  undergoes  sponta- 
neous cure,  and  the  cured  animals  are  then  immune  to  further 
contagion,  and  give  only  negative  results  when  inoculated,  as 
Gaj'lord  lias  specially  pointed  out.  With  human  malignant 
tumours,  no  such  spontaneous  curability  lias  ever  been  scienti- 
fically demonstrated,  but  with  the  venereal  pseudoplasms  of 
dogs  this  phenomenon  is  of  common  occurrence. 

"  Jensen^s  tumour "  is  circumscribed  and  easily  enucleable, 
the  tissues  of  the  host  forming  no  part  of  it ;  moreover,  the 
latter  do  not  acquire  cancerous  properties,  nor  do  they  become 
interpenetrated  by  processes  of  the  pseudoplasm  ;  and,  besides 
this,  "  Jensen's  tumour  "  generally  causes  no  cachexia. 

Finally,  according  to  Apolant  and  Ehrlich,  '^'^  Jensen's  tumour" 
in  the  course  of  experimental  transmission  often  changes  its 
anatomical  type — from  the  epithelial  to  the  sarcomatous,  etc.  ; 
and  Morau  found,  under  similar  circumstances,  that  its  physio- 
logical type  also  changed,  with  corresponding  alteration  in  its 
power  of  inoculability.  In  all  of  these  vitally  important  respects, 
which,  taken  together,  are  crucial  for  diagnostic  purposes, 
*'  Jensen's  tumour  " — whatever  its  real  nature  may  turn  out  to 
be — is  totally  unlike  any  form  of  human  cancer. 

On  the  other  hand,  like  the  venereal  malady  of  dogs,  "Jensen's 
tumour "  can  usually  only  be  successfully  grafted  into  other 
animals  of  similar  species. 

Another  feature  in  regard  to  which  the  two  maladies  present 
a  certain  resemblance  is,  that  in  both  secondary  disseminative 
lesions  occasionalh^  result,  so  that,  in  this  respect,  "  Jensen's 
tumour  "  resembles  certain  artificially  produced  pseudoplasms — 
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such,  for  instance,  as  those  Sanfulice  and  others  caused  by  in- 
ocuUiting  animals  with  pathogenic  yeasts,  etc. 

Althouo-h  in  the  foregoing  renuirks  no  reference  has  been  made 

O  CD  CD 

to  the  contagious  pseudopUxsm  of  rats,  which  is  analogous  to 
"Jensen's  tumour"  of  mice,  I  may  as  well  now  state  that  the 
criticisms  applied  to  one  malady  are  equally  valid  for  the  other. 
In  conclusion,  I  have  only  to  remark,  that  "  Jensen's  tumour  " 
— regarded  as  cancer — is  a  mere  bogey,  the  lineal  descendant  of 
such  other  bogeys  as  the  contagious  venereal  tumour  of  dogs, 
coccidial  disease  of  the  rabbit's  liver,  etc.,  and  I  am  inclined 
to  believe,  while  the  psychological  prepossessions  of  experi- 
mental ])athologists  renuiin  such  as  they  now  are,  that — even 
when  we  have  laid  this  Jensen  bogey — some  kindred  phantom  will 
soon  arise  to  perpetuate  this  particuhir  kind  of  prepossession. 
Recent  experimental  cancer  research  is  a  medley  of  "  chaos, 
clouds,  and  tongues,"  in  which  there  is  neither  light  nor  leading. 
Therefore,  in  dealing  with  matters  of  this  sort,  let  us  never 
forget  Cousin's  luminous  dictum :  ^'  La  critique  est  la  vie  de  la 


science^ 


November  6th,  1906. 


5.  A   contribution  to  the  'pathology  of  the  sj)hi)icte)'ti   in    cranial 

and  spinal  injuries. 

By  Edked  M.  Coknek. 

Any  attempt  to  understand  the  manner  in  which  the  bladder 
and  rectum  perform  their  functions  in  certain  injuries  and  dis- 
eases is  a  matter  of  very  great  difficulty.  The  various  text-books 
upon  medicine  and  surgery  shed  little  or  no  light  upon  the 
subject,  but  rather  add  to  the  trouble,  as  conflicting  statements 
are  made,  and  terms  with  various  meanings  are  used,  without 
any  explanation  whatever  being  offered.  With  this  confusion 
there  was  every  incentive  to  undertake  the  work  of  striving  to 
elucidate  their  mysteries.  The  observations  w^ere  made,  during 
my  term  of  office  as  surgical  registrar  to  St.  Thomas'  Hospital 
in  1900,  on  cases  of  concussion  and  compression  of  the  brain, 
fractures  of  the  skull,  and  injuries  to  the  vertebral  column. 
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. viler  (>l)S(>r\iiiL:'  onci*  one  liiiiidi-cd  cxniiiplcs  elm ic;illy,  tliC 
c'oiicliisioii  \v:is  I'ciiclicd  tli:il  llic  I Vc(|iiciic\'  with  w  Iiicli  tlio 
spliinclci's  were  iillVclcd  (Ic|)('iidc(l  mi  tlic  niiKiiiiit  (if  violence 
wlncdi  (dianccd  lo  ciiiisc  the  iiijiii-y.  As  li^iii-cs  iiidic;it  iiitf  tlio 
frecjUiMicy  of  siudi  ;i  llccl  ions  wvw  iiici-c  iniiltcrs  ol"  cdjwiicc  Jiiid, 
tluM'ofore,  l:irn;"(dy  \iilii(.doss,  no  I'liillicr  ohscrvjitions  were 
included,  tliere  beino"  suflicient  evidence  in  luiiid  to  testify  to 
the  exist(Mice  of  tlie  dilTerent  ])iit  liolou-ic:d  states  wlii(di  will  )»(.' 
referred  to.  'Die  iij^iires  tliemselves  clearly  sliow  liow  tlie 
spliincters  are  affected  Ly  the  variations  in  the  amount  of  violence 
wliich  cansed  tlie  injuri(*s;  for  instance,  in  concnssion  of  the 
brain,  affection  of  the  spincters  is  infre({nent ;  wliilst  in  fractures 
of  tlic  skull,  in  which  generally  more  violence  is  needful,  tliey 
are  more  frecpiently  affected. 

The  problem  of  the  conditions  of  the  spliincters  is  made  worse 
by  the  confusion  which  exists  as  to  the  meaning  of  the  word 
"incontinence."  It  is  generally  understood  to  mean  the  un- 
conscious passage  of  excreta,  no  matter  how,  whether  by  a 
reflex  act  or  otherwise.  As  the  normal  and  conscious  passage  of 
excreta  is  a  reflex  act,  sanctioned  by  the  higher  centres,  it  would 
seem  better  to  restrict  the  name  "incontinence"  to  the  abnormal — 
'/.  e.  to  the  passage  of  excreta  other  than  by  a  reflex  act, 
whether  consciously  or  unconsciously  ;  and  in  this  definite  and 
restricted  sense  the  word  "  incontinence  "  is  used  throughout  this 
paper.  The  words"  micturition"  and  "defiecation  "  are  used  in 
the  opposite  sense,  namely  to  denote  reflex  acts,  whether  conscious 
or  unconscious.  The  various  methods  of  voiding  urine  are, 
therefore,  by  conscious  micturition,  by  unconscious  micturition — 
i.  e.  by  an  unconscious  reflex — and  by  incontinence.  There  are 
precisely  similar  varieties  of  defiecation. 

In  this  paper  the  effects  which  various  lesions  have  upon  the 
excretion  or  secretion  of  urine  have  not  been  considered  in 
detail ;  and  the  results,  as  w^ell  as  those  of  obstruction,  such  as 
stricture  of  the  urethra  or  carcinoma  of  the  rectum,  have  been 
carefully  excluded.  Unlike  the  bladder,  the  rectum  may  contain 
both  solid  and  liquid  excreta;  but,  as  the  solid  or  semi-solid 
motions  are  the  natural  contents,  they  alone  are  considered. 
The  results  of  the  presence  of  irritating  fluids  in  the  rectum  will 
be  obvious. 

This  communication  is  divided  into  four  sections.    The  first  deals 
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with  the  bladder  and  rectum  in  the  paralytic  and  non-paralytic 
states  ;  tlie  second,  with  the  effects  of  concussion,  compression, 
and  other  head  injuries  on  them;  the  third,  with  their  conditions 
in  fractures  of  the  spine  and  concussion  of  the  spinal  cord;  the 
fourth,  with  results  of  lesions  of  various  nerves. 

The  two  fundamental  conditions  under  which  the  bladder  and 
rectum  work  are  the  paralytic  and  non-paralytic  states.  Each 
of  these  conditions  will  be  fully  considered  before  proceeding  to 
the  different  diseases  and  injuries.  Both  of  these  organs,  the 
bladder  and  the  rectum,  may  be  regarded  physiologically  as 
consisting  of  a  body  with  detrusor  muscles,  and  of  a  neck  with  a 
sphincter  muscle. 

(1)  The  Non-i>aralytk"  State. 

The  possibilities  will  be  considered  with  regard  to  the  bladder 
first. 

The  bladder. —  (1)  If  the  bladder  should  contain  urine  at  the 
time  of  injury,  an  act  of  unconscious  micturition  may  take 
place,  the  bladder  expelling  its  contents. 

(2)  If  for  any  reason  such  an  act  does  not  occur,  the  bladder 
will  become  full  and  even  lose  its  powder  of  contracting  to  cause 
the  passage  of  urine,  such  a  condition  being  termed  retention  of 
urine. 

(3)  If  this  retention  of  urine  is  unrelieved,  either  by  the  patient 
passing  urine  or  by  means  of  a  catheter,  the  bladder  will  con- 
tinue to  be  filled  from  the  ureters,  until  the  pressure  within  it  is 
sufficient  to  overcome  both  the  mechanical  and  muscular — i.e.  the 
physical  and  physiological  or  the  passive  and  active — resistances 
of  the  urethra,  and  the  urine  will  overflow. 

Of  this  overflow  two  varieties  exist  :  (ft)  Tlie  bladder  ordina- 
rily undergoes  rhythmic  contractions,  which  only  disappear  with 
very  great  distension  of  the  viscus.  These  contractions  will 
cause  the  passage  of  a  few  drops  of  urine  every  few  minutes  and, 
I  think,  can  be  recognised  clinically.  The  condition  is  best 
termed  active  overflow,  [h)  If  the  bladder  becomes  still  further 
distended,  these  rhythmic  contractions  cease,  the  muscular  w^all 
becoming  paralysed.  Where  the  urethra  is  canalised  the  over- 
flow wdll  consist  of  drops  of  urine  which  are  mechanically  dis- 
placed from  the  bladder  by  the  influx  from  the  ureters,  which 
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can  Ix'  rccoLriiiscd  cliiiicall v  lt_v  I  lie  pi-csciicc  (»i'  ;l  iiioi'c  oi-  less 
colli  imiitiis  (1i-i1»1iIiiil:'.  'I'liis  slalc  iiia\'  Ix-  called  jxissirc.  onr/lotv. 
in  rccoL^-nisin^-  il  clinically,  i^Tcat  carcniiisl  he  la  ken  I  o  cliniinjito 
tlic  action  of  tlie  tlia  plifae-m,  wliicli  makes  llic  How  aj)|)('ar  nioro 
inlcrniilleiil  than  it  fcally  is.  Neilhei-  condition  of  ovci'llow 
should  be  seen  clinically,  as  (Ik;  retention  of  iii-inc  should  have 
hvvu  ndiev(>d,  wIhmi  n(H'dfu1,  by  a  catheter,  if  by  any  mischance 
the  passage  ol"  the  catheter  is  dehiyed,  first  active  overfhjw  and 
later  passive  overflow  will  be  seen.  Naturally,  the  latter  phe- 
nonuMion  is  of  v(M-y  rare  occurrence.  It  is  by  no  means  an  easy 
matter  to  distinguisli  between  these  two  methods  of  overflow. 

The  rccfnui. — The  rectum  differs  fi-om  tlie  bladder  in  several 
important  points,  of  which  the  following  may  be  cited  :  its 
normally  solid  contents;  its  tolerance  of  those  contents,  some- 
times very  great ;  its  evacuation  once  a  day  as  compared  with 
the  bladder^s  four,  five,  or  more  times.  Observations  on  the 
rectum  are  not  so  easily  made,  as  a  purgative  is  usually  ad- 
ministered, which  masks  the  true  condition.  The  conditions  are 
very  similar  to  those  of  the  bladder. 

(1)  There  may  be  an  act  of  defaecation,  unconscious  defaecation. 

(2)  If  the  above  fails  to  occur,  there  will  be  retention  of  faeces, 
most  probably  followed  by  their  drying  and  by  constipation. 

As  the  rectum  and  sigmoid  are  capable  of  very  great  disten- 
tion and  the  contents  are  solid,  no  such  condition  as  overflow  is 
observed. 

The  "  retentions,"  both  of  urine  and  fieces,  noted  in  this  non- 
paralytic state  may  be  called  active  retentions,  as  they  are 
caused  by  the  active — i.  e.  the  muscular  or  physiological — resist- 
ances of  the  unparalysed  anus  and  urethra. 

The    Pakalytic  State. 

In  this  condition  a  somewhat  similar  process  can  be  traced. 

The  bladder. — When  the  bladder  is  paralysed,  it  might  be 
expected  that  the  urine  would  trickle  from  the  ureters  through 
the  empty  bladder  and  out  of  the  urethra,  the  musculature  of 
the  bladder  and  urethra  being  paralysed.  Sir  William  Gowers 
has  given  the  name  of  '^  simple  incontinence  "  to  this  condition.^ 
Such  a  state  is,  however,  more  ideal  tlian  real.     The  urethra  is 

'  '  Text-book  of  Diseases  of  the  Nervous  System.' 
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not  an  open  pipe,  but  its  walls  are  in  apposition ;  therefore  the 
urine  has  to  collect  within  the  paralysed  bladder  until  the  intra- 
vesical pressure  is  sufficient  to  overcome  the  passive,  physical, 
or  mechanical  resistance  of  the  urethra.  The  amount  of  the 
obstruction  varies  considerably  in  different  patients  and  is  least 
in  the  short  urethne  of  women,  in  whom  the  ideal  simple 
incontinence  of  Sir  William  (Jowers  is  most  nearly  approached. 
In  a  man,  there  is  superimposed  the  resistance  of  a  longer 
urethra  and  of  the  prostate.  The  presence  of  an  obstruction, 
such  as  a  stricture  of  the  urethra,  will  greatly  increase  the 
passive  resistance  to  be  overcome. 

At  first  a  certain  degree  of  retention  will  be  present,  to  be 
followed  by  a  purely  passive  paralytic  overflow,  which  differs 
from  the  non-paralytic  passive  overflow,  as  in  the  latter  both  the 
active  and  passive  resistance  of  the  urethra  have  to  be  overcome, 
whilst  in  the  former  the  passive  alone  has  to  be  contended  with. 
Consequently,  in  the  paralytic  state  the  distension  of  the  bladder 
required  to  cause  overflow  is  much  less  than  it  is  in  the  non- 
paralytic. 

As  the  mechanism  which  causes  the  normal  rhythmic  contrac- 
tions of  the  bladder  has  been  assumed  by  physiologists  to  be 
purely  local,  tliey  may  even  be  present  in  the  paralytic  state  and 
help  the  organ  to  overcome  the  resistance  of  the  urethra. 
Whether  such  a  condition  exists  I  do  not  know.  But,  eliminating 
the  action  of  the  diaphragm,  theoretically  there  may  be  an 
active  followed  by  a  passive  overflow  in  the  paralytic  as  in 
the  non-paralytic  state.  On  the  other  hand,  it  seems  very 
doubtful  if  a  paralysed  bladder  can  be  distended  sufficiently 
to  abolish  its  ow^n  contractions. 

The  rectum. — The  rectum  itself  is  not  paralysed,  as  peristalsis 
is  handed  on  from  segment  to  segment  of  the  bowel  either  by 
continuity  of  muscular  tissue  or  by  means  of  some  local  nervous 
mechanism.  Therefore,  in  paralytic  states  it  is  merely  necessary 
to  consider  the  paralysis  of  the  sphincter. 

(1)  Incontinence  of  fa3ces  is  to  be  expected  on  account  of  the 
paralysis  of  the  sphincter. 

(2)  But  owing  to  the  solidity  of  the  contents,  the  tolerance  of 
the  rectum  and  sigmoid,  etc.,  the  patient  usually  suffers  from 
retained  fieces  and  constipation — /.  ^'.  a  purely  passive  retention. 
If  by  chance  the  contents  are  liquid,  incontinence  of  fa?ces  will 


EDRED    M.    COUNKR.  47 

1)(^  jirosoTit,  not  ill  tin*  lar^(»  <^us]ios  of  ii  rcllcx  act,  l)ut  in  driblets 
(lii{>  to  llu'  peristalsis,  an  actives  Dvorllow. 

'riic  p(M'sist(MU'e  of  imiscular  contnictioii  in  llic  rcctiiin  in  sjjito 
of  tiie  ji'cneral  paralysis  cinpliasiscs  llic  jxiiiil  made  above,  viz. 
that  siniilai- cont  Tactions  may  l)o  present;  in  the  bladder  (nviiiM* 
to  its  eontiniiity  witli  tli(>  ureters,  so  causiiiL!',  not  a  passive  but 
an  active   pjiralytic  ovei'flow. 

J*rofessor  Sherrington  ('Journal  of  l^liysiology,^  vol.  xiii,  p. 
578)  pointed  out  that  Mosso  and  Pellacani  were  tlie  first  to 
demonstrate  the  rliytlimical  contractions  and  relaxations  of  the 
bladder.  He  also  showed  that,  in  the  monkey,  cross-section  of  the 
spinal  cord  at  the  level  of  the  twelfth  dorsal  nerve  stopped  tlu; 
muscular  contractions  of  the  bladder  for  two  minutes  only.  The 
problem  of  active  overflow  from  the  bladder  in  the  paralytic 
state  seems  founded  upon  a  fair  experimental  basis. 

The  "retentions,"  both  of  urine  and  faeces,  in  the  paralytic 
state  are  due  to  the  passive  or  mechanical  resistance  of  the 
prostate  and  urethra  which  alone  has  to  be  overcome  by  the 
intra-vesical  or  intra-rectal  pressures,  and  are  therefore  ^^a.S'.su-e 
retentions  in  contradistinction  to  the  active  retentions  of  the  non- 
paralytic state,  in  which  both  the  active  and  passive  resistances 
have  to  be  overcome. 

Table   I. 

(1)  Bladder. 
Non-paralytic  state. 

(1)  A  reflex  act,  unconscious  micturition  which  will  be  followed 

by 

(2)  Active  retention,  and  unless  this  is  relieved  there  w^ill 
be 

(3)  Active  overflow,  and  still  later 

(4)  Passive  overflow. 

The  obstruction  to  the  overflow  consists  of  both  the  active 
and  passive  resistances  of  the  urethra. 

Paralytic  state. 

(1)  Passive  retention,  which  if  unrelieved  will  be  followed  by 

(2)  Active  overflow,  and  later  perhaps  and  very  doubtfully  by 

(3)  Passive  overflow. 
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The  resistance  to   the  uvertiow  consists  only  of    the  passive 
urethral  factor. 

(2)    Bert  urn. 
Non-j)arahjtic  state. 

(1)  Unconscious  def location,  and  most  probably  later 

(2)  Active  retention  of  fieces  and  constipation. 


Paralytic   state. 

(1)  Perhaps  incontinence  of  faeces,  and  later 

(2)  Passive  retention  of  faeces  and  constipation. 

The  active  or  passive  retentions  are  brought  about  by  the 
non-paralytic  or  paralytic  states  of  the  spliincter  ani. 

These  considerations  have  done  much  to  simplify  an  under- 
standing of  the  true  conditions  of  the  sphincters  in  injury  or 
disease.  The  two  conditions  are  very  similar,  with  excep- 
tion that  in  the  non-paralytic  state  they  are  active  and  in  the 
paralytic  state  they  are  passive. 


(II)  Concussion  of  the  Brain. 

Concussion  is  a  condition  in  which  the  symptoms  are  most 
severe  at  the  time  of  the  receipt  of  the  injury  and  thence  progress 
favourably.  The  severity  of  the  symptoms  depends  upon  the 
degree  of  concussion.  For  instance,  in  mild  cases  there  may  be 
only  slight  symptoms  of  short  duration ;  in  severe  cases  they  are 
more  marked  and  prolonged.  The  examples  from  which  the 
figures  are  taken  are  those  in  which  the  concussion  was  severe 
enough  to  demand  admission  to  St.  Thomas's  Hospital.  In 
arranging  these  in  groups  according  to  the  condition  of  the 
sphincters,  it  is  most  convenient  to  start  with  those  of  the  milder 
degree. 

In  far  the  greater  number  the  sphincters  were  unaffected,  fifty- 
four  out  of  seventy  cases — 77  per  cent. 

Bladder. — (1)  In  the  more  severe  cases  of  concussion  the 
lumbar  centre,  in  common  wdth  the  other  nervous  centres, 
remained  for  some  time  dulled  in  its  excitability,  consequently 
requiring  afferent  impulses  from  the  bladder  which  were  stronger 


KDUhUi    M.  ('(fh'XHir  49 

tli;iii  ii>ii;il  ill  order  to  t'Xcito  ;l  rcllcx  ;icl.  As  ;i  i-csiill,  tliu 
Itliitldcr  tills  ii|)  ;iii(l  :i  (•(Hidilioii  (»!'  ac-tivc  retcnlioii  of  iiriiit;  is 
\)vo{\ucvd. 

This  i-i'lt'iiiioii  iinist,  bo  caivrully  disl  Iii^^iiished  cliiiicidly  IVoiii 
diiiiiiiislit'd  siH'i'ct  ion.  Vov  instance,  a  hoy  51<^(m1  II  yeai's  oidy 
secreted  (>  oz.  ot"  urine  dui-ing  tJie  lii-si  twenty-lour  hours 
after  tlie  accident.  Polyui-ia  occasionally  follows  liead  injuries 
and  will  accentuate  the  condition.  7\ctive  retention  of  urine  is 
the  most  connnon  affection  of  the  bladder  in  concussion  of  the 
brain,  occuri'ing  in  sixteen  out  of  seventy  cases — 2'\  ])er  cent^ 

(2)  If  the  retention  is  unrelieved  it  may  proceed  to  active 
and  perluips  later  to  passive  overHovv  of  urine.  As  the  number 
of  cases  of  retention  which  are  allowed  to  proceed  to  incontinence 
is  not  important,  it  is  useless  to  attempt  to  give  figures. 

(3)  The  retention  may  remain  complete,  especially  if  there  is 
some  grosser  obstruction  in  the  prostate  or  urethra. 

The  pathological  condition  of  the  sphincter  depends  on  the 
degree  of  the  concussion  and  upon  the  time  when  the  case  is 
examined  after  the  injury. 

Rectum. — The  rectum,  as  the  bladder,  is  most  frequently  not 
affected,  but  in  the  more  severe  cases  active  retention  of  faeces, 
followed  by  constipation,  will  occur.  The  dull  condition  of  the 
reflex  lumbar  centre  is  shown  clinically  by  the  difficulty  experi- 
enced in  getting  the  bowels  to  act. 

The  failure  of  a  rectal  or  vesical  reflex  to  take  place  may  be 
due  in  part  to  the  fact  that  in  concussion,  as  in  other  head 
injuries,  the  impulse  from  the  higher  centres  which  ordinarily 
sanctions  that  reflex  does  not  arrive,  and  the  act  is  in  conse- 
quence delayed. 

Taule  II. 

The  results  of  this  injury  may  be  tabulated  as  follows  and  in 
order  of  their  frequency  : 

(1)   Bladder. 

(1)  Unconscious  micturition. 

(2)  Active  retention. 
(a)   Active  overflow. 
(Jj)    Passive  overflow. 
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(2)   liectutn. 

(1)  Unconscious  defa3cation. 

(2)  Active  retention  and  constipation. 

Fkactures  of  the  Skull. 

Broadly  speaking,  fractures  of  the  skull  present  in  their 
general  symptoms  the  signs  of  concussion,  compression  being 
excluded  and  the  diagnosis  of  contusion  or  laceration  of  the 
brain  being  indefinite.  Usually  they  are  caused  by  more  severe 
violence  than  is  needed  to  produce  concussion  alone  ;  consequently 
they  show  more  severe  signs  and  symptoms.  Fractures  of  the 
skull  do  occur  occasionally  without  any  constitutional  signs. 

Only  sixteen  out  of  seventy  cases  of  concussion  (23  per  cent.) 
showed  any  affection  of  the  sphincters,  whilst  eight  out  of 
thirteen  showed  them  in  fractures  of  the  base  of  the  skull — 61 
per  cent.  Whether  this  was  due  or  not  to  some  slight  degree 
of  compression  it  is  impossible  to  affirm  or  deny.  Of  the  eight 
cases  all  had  active  retention  of  urine,  four  being  allowed  to 
proceed  to  overflow  ;  whether  of  the  active  or  passive  variety 
is  unimportant,  as  the  latter  is  but  a  further  degree  to  which  the 
former  may  or  may  not  be  allowed  to  proceed.  It  is  very 
interesting  to  note  that  out  of  three  women  with  fractured  bases 
two  showed  incontinence  of  urine,  doubtless  due  to  the  very 
slight  passive  resistance  of  their  short  urethra,  which  required 
only  a  small  increase  of  intra-vesical  pressure  to  produce  an 
overflow  when  the  high  centres  are  dulled  in    sensibility. 

With  regard  to  the  rectum,  active  retention  of  fa?ces  and 
constipation  was  the  rule.  One  man  had  expulsion  of  fteces  by 
means  of  a  reflex  act — L  e.  unconscious  defalcation. 

Of  fractures  of  the  vault  of  the  skull,  nine  in  number,  two 
patients  showed  no  sign  of  concussion,  two  died  of  compression, 
and  of  one  there  is  only  a  deficient  record.  Of  the  five  remaining, 
two  suffered  from  active  retention  of  urine,  going  on  to  overflow. 
The  only  woman  admitted  also  suffered  from  incontinence  of 
urine.  Of  these  cases,  three  out  of  five  showed  affection  of  the 
sphincters — 60  per  cent. 

In  those  cases  in  which  the  rectum  was  affected  active  reten- 
tion of  fj^ces  followed  by  constipation  was  the  rule.  The 
exception  was  a  man,  aged  45  years,  who  passed  his  faeces 
unconsciously,  by  a  reflex  act — unconscious  def^ecation. 
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('<»Mi'i;i:ssni\. 

'V\\v  symptoins  ot"  (•(»iii))r('ssi()ii  of  I  he  Uraiii  (lilTcr  tVoiii  I  Ikjso 
(»t  coiu'ussioii  ill  tli:il  tlu'}'  i^"i*t  prof^ressively  inovv,  scvei'u  if 
alloNvcMl  to  lake  llicir  courso.  Djita  conceniiiig  tlic  s[)liincters 
arc  lai-  more  (lilliciill  to  ohfaiii,  as  the  patients  iiuiy  die  l)C'foi'0  ;i 
siilliciiMit  anuMiiit  of  urine  or  fjeees  lias  liad  t  iiiie  to  collect,  or 
o])erati()ii  may  relieve  the  syiiij)t()iiis.  Tlie  eoiiditioiis  will  ;ilso 
depend  upon  tli(>  duration  of  the  syiiiptonis  when  observations 
tire  taken.  In  compression  a  paralytic  state  of  affairs  exists  in 
the  latter  stages. 

(1)  In  the  early  stages  of  compression,  the  preliminary 
concussion,  urine  may  be  voided  by  an  unconscious  reflex  act, 
or  even  semi-consciously — /.  r.  the  non-paralytic  state. 

(2)  Possibly,  and  rather  probably,  active  retention  of  urine 
will  have  occurred  during  the  preliminary  concussion,  which  in 
compression  passes  on  to  the  passive  retention  of  paralysis,  some 
urine  escaping  as  the  bladder  slowly  passes  from  one  condition 
to  the  other. 

(3)  When  the  symptoms  of  compression  are  marked,  paralytic 
overflow  takes  place.  I  cannot  say  whether  this  is  of  an  active 
or  passive  variety,  but  rather  incline  to  the  former.  The  bladder 
is  always  distended  to  some  extent,  and  it  is  not  the  ideal  "simple 
incontinence"  of  Sir  William  Gowers.  The  filling  up  of  the 
bladder  has  caused  Mr.  H.  P.  Dean  to  state  in  his  article  in 
Treves'  ^  Surgery,'  vol.  ii,  that  in  compression  the  bladder  is 
distended  and  overflows.  If  the  prostate  and  urethra  are 
healthy,  the  distension  is  not  nearly  so  great  as  that  required  to 
cause  overflow  in  the  non-paralytic  state,  as  only  the  passive 
resistance  of  the  urethra  has  to  be  overcome  instead  of  both  the 
active  and  passive  resistances.  In  such  cases  passive  retention, 
perhaps  followed  by  active  paralytic  overflow,  occurs. 

With  regard  to  the  difference  of  sex,  nothing  can  be  said  from 
actual  observation ;  but  it  is  to  be  expected  that  ^vomen  will 
suffer  more  easily  from  overflow  of  urine,  owing  to  their  short, 
distensible  urethra. 

As  the  sphincter  of  the  bladder,  so  the  sphincter  ani  is 
paralysed.  There  is  little  or  no  passive  resistance  to  be  over- 
come, and  should  the  consistence  of  the  faeces  allow  it,  in- 
continence will  take  place.     But  the  preliminary  concussion  of 
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coin})res.siun  will  have  previously  caused  active  retention,  which 
will  be  followed  by  constipation.  '^I'he  fieces  will  then  not  allow 
the  mere  peristalsis  of  the  rectum  to  evacuate  them,  and  further 
retention  and  constipation  nuist  result — L  e.  passive  retention. 

Tablk  III. 

(1)  Bladder. 

(1)  Passive  retention,  follow^ed  by 

(2)  Active  paralytic  overflow,  and  very  doubtfully  by 

(3)  Passive  paralytic  overtlow\ 

(2)  Rectum. 

(1)  Incontinence  of  faeces. 

(2)  Passive  retention  of  faeces  and  constipation. 

Table  IV. 

Sphincters  in  injiirij. 

Not  affected.  Affected. 

Per  cent.  Per  cent. 

Concussion  of  the  brain  .  .77  .  .         23 

Fracture  of  the  base  of  the  skull.         39  .  .         61 

Fractures  of  the  vault  of  the  skull.     40  .  .         60 

Compression  of  the  brain  .  .0  ,  ,100 

(III)    Si'iNAL  Injuries. 

Spinal  injuries  can  be  divided  into  two  classes — when  the 
injury  is  slight  and  transitory,  and  when  it  is  gross  and  per- 
manent. The  former  class  will  include  true  cases  of  spinal  con- 
cussion and  a  few  of  spinal  haemorrhage ;  the  latter  will  include 
larger  haemorrhages  and  transverse  lesions. 

In  a  paper  in  the  ^  Lancet,^  September  22nd,  1906,  entitled 
"  Concussion  of  the  Spine,^^  I  endeavoured  to  sliow^  the  points 
upon  which  such  a  diagnosis  could  be  made  clinically,  and  also 
in  what  classes  of  case  it  would  be  recognised.  In  this  variety 
of  spinal  injury  whether  the  sphincters  are  affected  or  not 
depends  upon  the  duration  of  the  symptoms  of  the  concussion. 
In  the  two  cases  of  local  spinal  concussion  w^hich  were  recorded 
(Cases  1  and  2),  the  symptoms  only  lasted  for  a  time,  the  duration 
of  which  was  far  too  short  for  any  affection  of  the  sphincters  to 
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l)c'  notrd.  In  ilic  case  of  <(('ii(m-;i1  >|iiii:il  concussion  recortlcd  in 
llic  same  pajxT  (Case  0)  there  was  relent  ion  of  ui-ine  wliicli  li;i(l 
lo  he  relieved  by  a  catheter.  Jn  another  ease  of  spinal  con- 
cussion,  which  has  jiot  yet  ])oen  re})oi-lc(l  and  which  recovered, 
tlier(>  was  retention  of  iii-ine.  This  is  what  woidd  be  expected. 
In  this  case,  as  in  the  former,  the  i-etention  was  iKjt  allowed  to 
proceed  to  overfiow.  A  similai-  i-etent  ion  ol'  fa-ces  wjis  present, 
followed  by  constipation. 

dross  spinal  injnries  may  l)e  (b'vided  witli  regard  to  the 
spliincters  into  two  classes — supj-a-hnnbar,  above  tlie  centres  in 
the  cord,  and  lumbar,  involving  tlie  centres. 

Sitpra-lnmhar. — There  are  various  stages  in  the  conditions  of 
the  spliincters  which  can  be  seen  as  the  patient  recovers. 

(1)  Owing  to  the  dulling  of  the  excitability  of  the  lumbar 
centres  immediately  consequent  on  the  injury  and  probably  due 
to  some  hamiorrhage  or  concussion,  active  retention  of  urine 
occurs,  which  is  of  the  non-paralytic  kind,  and  if  unrelieved 
will  proceed  to  active,  and  perhaps  later  to  passive,  overflow  of 
urine. 

(2)  At  a  variable  time  after  the  accident  the  lumbar  centre 
recovers  its  tone  and  micturition  occurs  reflexly  and  uncon- 
sciously, the  bladder  periodically  emptying  itself. 

(3)  Later  still  the  centre  sometimes  becomes  hypersensitive 
or  spastic ;  micturition,  like  other  reflex  acts,  becomes  ex- 
aggerated, the  bladder  expelling  its  contents  at  shorter  intervals 
than  in  the  second  period. 

The  rectum  is  affected  similarly  to  the  bladder,  but  differs  in 
its  solid  contents,  its  tolerance  of  the  same,  etc.  Henpce,  during 
the  stage  of  active  retention  of  urine,  active  retention  of  fieces 
and  constipation  will  be  present.  Later,  a  reflex  expulsion  of 
fasces  may  occur;  and  later,  this  act  may  become  more  frequent 
and  the  reflex  exaggerated. 

Lumbar. — When  the  lesion  is  nuclear  and  involves  the  lumbar 
centre,  then  the  typical  paralytic  condition  described  in  the  later 
stages  of  compression  exists  for  both  bladder  and  rectum. 

The  infra-licmhar  regions  are  considered  in  the  next  section  on 
the  lesions  of  nerves. 

Tablk  V. 
(a)   Supra-lumbar  lesions. 
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(1)  Bladder. 

(1)  Active  retention  and  its  possible  sequels. 

(2)  Unconscious  micturition. 

(3)  Exaggerated  unconscious  micturition. 

(2)  Rectum. 

(1)  Active  retention  of  feces  and  constipation. 

(2)  Unconscious  defecation. 

(3)  Exaggerated  unconscious  defecation. 

(h)   Lumhar  lesions  [same  as  Table  III). 

(1)  Bladder. 

(1)  Passive  retention  and  its  possible  secpiels. 

(2)  Active  paralytic  overflow. 

(3)  Passive  paralytic  overflow. 

(2)  Rectum. 

(1)  Incontinence  of  fseces. 

(2)  Passive  retention  of  fi\3ces. 

In  spinal  concussion  the  sphincters  will  escape  in  far  the 
majority  of  the  cases.  But  should  they  be  affected,  they  will  be 
like  the  bladder  and  the  rectum  as  above  stated,  according  as  the 
concussion  is  above  or  involves  the  lumbar  centres.  These 
symptoms  will  last  as  long  as  does  the  concussion  unless  it  is 
complicated  by  a  haemorrhage. 

(IV)  Lesions  of  Nerves. 

The  effect  of  nerve-lesions  upon  the  sphincters  has  never 
been  brought  to  the  notice  of  clinical  observers,  and  it  is  to  do  this 
that  I  append  the  following  brief  descriptions. 

Bladder. — Professor  Sherrington  confirmed  previous  observers 
as  to  the  double  nerve-supply  to  the  bladder,  one  from  the 
lumbar  and  one  from  the  sacral  nerves.  The  latter  produces  the 
more  powerful  contractions.  Professor  Langley  and  Dr. 
Anderson  {'  Journal  of  Physiology,'  vol.  xix,  p.  73)  confirmed  Pro- 
fessor Sherrington's  observations,  and  added  that  stimulation  of 
the  lumbar  nerves  gave  rise  to  contractions  of  the  bladder  which 
were  insufticient  to  produce  micturition.  Former  observers  had 
adapted  von  Basch's  theory  of  the    double  innervation  of  the 
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iiitostiiH'  :ni(l  applied  if  to  llic  hhiddcr,  iniikiiiL'"  niif  set  of  nerves, 
\\\v  limdijir,  Li-()\('i'ii  the  cdiil  i;i(t  i(  ins  (if  ilic  lontril  iidiiial  ('oat 
and  llie  otlier,  the  sacral,  alTccI  llic  circida  i- coat.  All  (lie  alKJVO 
antliors  and  Mr.  Jos('])li  (Jrillitlis  (' .joiii-iial  of  Anatomy  tind 
IMivsioloo-y,'  vol.  xxv,  ISIM)  failed  to  conlifiii  lliis,  slat in«^  tliat 
on  s(  iniiilal  ion  of  eilluM"  set  of  ner\-es  jlie  wliole  mii.-cula  t  lire  of 
tlie  viscns  contracted.  'Idiey  were  concei-ned  w  il  li  t  lie  eont  raet  ion 
of  \\\('  body  of  the  viscus  and  not  witli  lliat  of  the  spliincter 
vesicae.  TIk^  action  of  tlie  latter  was  exclnded  by  tlie  nietlnjd 
ein]doyed  to  record  the  contractions  of  tlie  bladder — namely  l)y 
means  of  the  movements  of  a  column  of  fluid  connected  with 
the  bladder  by  a  catheter  in  the  urethra.  The  catheter  prevented 
the  contraction  of  the  sphincter  being  seen.  It  is  consequently 
not  so  easy  to  obtain  information  upon  the  action  of  the  nerves 
on  the  sphincter  vesica?.  Professor  Langley  and  Di-.  Anderson, 
also  Professor  Sherrington,  pointed  out  that  stimulation  of  the 
lumbar  nerves  caused  contraction  of  the  body  of  the  bladder, 
and  especially  the  parts  at  the  base — i.  e.  probably  the  sphincter 
round  the  catheter.  Professor  Thane,  in  Quain\s  ^Anatomy,'  vol. 
iii.  Part  II,  quotes  Dr.  Head  for  showing  that  the  upper  nerve- 
supply  is  responsible  for  "  feeble  contraction  and  over-distension 
of  the  bladder.^'  It  seems  probable,  therefore,  that  the  upper 
(lumbar)  nerve-supply,  when  stimulated,  causes  a  weak  general 
contraction  of  the  body  of  the  viscus  with  a  strong  contraction 
of  the  sphincter;  hence  the  "over-distension^^  observed  by  Dr. 
Head,  and  the  failure  of  stimulation  of  these  nerves  to  produce 
micturition  as  observed  by  Professor  Langley  and  Dr.  Anderson. 
vStimulation  of  the  lower  set  of  nerves,  the  sacral,  causes  stronger 
contractions  of  the  body  of  the  bladder  with  micturition,  and 
also,  possibly,  relaxation  of  the  sphincter  vesicae. 

From  the  above  it  is  possible  that  in  some  clinical  cases,  such 
as  tumours  of  the  cauda  equina,  caries  of  the  spine,  etc.,  each 
set  of  nerves  may  be  involved  separately. 

(1)  In  paralysis  of  the  upper  set  (dorsal  11  and  12,  lumbar  1, 
in  man,  according  to  Professor  Thane,  loc.  cit.)  there  will  be 
paralysis  of  the  sphincter  vesica?,  leading  to  a  purely  passive 
retention  of  urine,  which  will  later  be  discharged  in  small  gushes 
as  only  the  jiassive  urethral  resistance  is  encountered,  active 
paralytic  overflow  and  later  still,  possibly  but  improbably, 
passive  paralytic   overflow, 
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(2)  111  paralysis  of  the  lower  set  (2,  8,  and  4  sacnil  in  man, 
according  to  Professor  Thane,  lor.  clt.)  there  will  be  paralysis  of 
the  body  of  the  bladder,  leading  to  retention  (jf  urine  of  an 
active  kind,  which  will  remain  absolute  or  result  probably  in  a 
passive  rather  than  an  active  overflow. 

The  rectum. — The  rectum  has  a  double  nerve-supply  like  that 
of  the  bladder.  IVofessor  Sherrington  {loc  cit.,  vol.  i,  p.  072) 
stndied  the  action  of  these  nerves  upon  the  anus  alone — /.  e.  the 
sphincter  ani.  Stimulation  of  the  upper  set  caused  contraction  of 
the  sphincter  ani ;  whilst  stimulation  of  the  lower  set  caused  its 
relaxation,  thus  agreeing  with  what  has  been  said  of  the  action 
of  the  two  sets  of  nerves  upon  the  sphincter  of  the  bladder.  Pro- 
fessor Langley  and  Dr.  Anderson  (^Journal  of  Physiology,'  vol. 
xviii,  p.  104)  exhaustively  examined  the  innervation  of  the  lower 
part  of  the  intestine — i.e.  the  part  Avliich  corresponds  to  the  body 
of  the  bladder.  They  found  that  stimulation  of  the  lumbar  set 
of  nerves  caused  a  doubtful  dilatation  of  the  rectum  and  colon  ; 
whilst  that  of  the  sacral  nerves  caused  powerful  contraction,  in 
which  they  included  the  sphincter  ani.  The  double  nerve-supply 
of  the  rectum  is  precisely  analogous  to  that  of  the  bladder,  except 
that  the  sphincter  ani  can  be  contracted  icith  the  howel  by  the  sacral 
set  of  nerves  and  without  it  by  the  lumbar — a  social  blessing. 

Yon  Basch's  theory  of  the  double  innervation  of  the  longi- 
tudinal and  circular  muscular  coats  is  therefore  possibly  as 
untrue  for  the  lower  bowel  as  it  has  been  shown  untrue  for  the 
bladder. 

If,  pathologically,  the  two  sets  of  nerves  were  paralysed 
independently  of  each  other,  the  following  conditions  would 
appear : 

(1)  Paralysis  of  the  upper  set  of  nerves  (lumbar,  exact  nerves 
unknown)  will  cause  paralysis  of  the  sphincter  and  incontinence 
of  ftvces  provided  that  the  latter  are  of  consistency  to  allow  of 
their  expulsion ;  otherwise  there  will  be  constipation. 

(2)  Paralysis  of  the  lower  set  (sacral,  precise  nerA^es  unknown) 
w411  cause  paralysis  of  the  gut,  leaving  the  sphincter  contracted. 
Hence  there  Avill  be  an  active  retention  of  f?eces  and  constipation. 

The  results  on  the  bladder  and  rectum  of  lesions  of  one  of 
these  two  sets  of  nerves  may  be  briefly  stated  together,  as  the 
nerve-supplies  of  these  viscera  are  probably  the  same  or 
thereabouts. 
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(1)  I*(ir(ili/sis  of  /lie    iijfjKT  set. 

(1)  Unconscious  inicturilion  or  Jictivc  overllow  of  urine. 

(2)  Inconl  incMicc  of  fa'ccs  (|)(m*1i;i])s  constipjit  ion  clinically). 

(2)  rarahjsiii  of  iJic,  loirer  set. 

(1)  7\ctivc  rotcnilion  of  urines  and  ])ossil)ly,  later,  passive 
overflow. 

(2)  Active  retention  of  fieces  and  constipation.' 

]^efore  concluding,  I  wish  to  point  out  one  or  two  results 
other  than  those  in  the  various  tables. 

It  is  desired  that  the  different  effects  of  retention  in  the  male 
and  the  female  should  he  clear  and  possible  misunderstandings 
avoided.  In  l)oth  the  paralytic  and  the  non-paralytic  states  the 
female  is  far  more  prone  to  overflow  of  urine,  apart  from  her 
immunity  to  stricture,  etc.,  owing  to  her  short,  dilatable  urethra. 

It  will  also  be  noticed  that  there  is  a  perfect  sequence  of 
states  from  that  resultino^  from  slis^ht  concussion  on  the  one 
hand  to  the  paralytic  condition  of  marked  compression  on  the 
other.  And  as  the  higher  or  more  severe  grades  in  this  series 
are  reached  there  is  a  greater  tendency  for  the  retentions  of 
urine  to  become  overflows  more  easily,  indicating  that  the 
greater  the  violence  the  greater  is  the  tendency  to  some  paralysis 
of  the  sphincters  and  for  the  active  retention  to  become  a 
passive  retention,  OAving  to  the  abolition  of  the  active  muscular 
resistance  of  the  urethral  and  rectal  sphincters. 

Further,  it  will  be  noticed  that  I  have  introduced  new  terms, 

^  A  case  was  sent  me  by  Dr.  Meacock,  of  Wisbech,  which  illustrated 
admirably  the  clinical  picture  of  a  growth  in  the  lower  part  of  the  cauda 
equina.  The  patient  had  increasing  frequence  of  micturition  for  some  months. 
There  was  no  obstacle  to  the  passage  of  urine,  but  he  was  unable  to  empty 
his  bladder  from  lack  of  contractile  power.  The  amount  of  residual  urine 
varied  from  15  to  25  ounces.  He  had  not  the  same  difficulty  with  his  bowels, 
though  they  were  inactive  and  sluggish.  My  colleague,  Dr.  Box,  diagnosed 
a  tumour  of  the  cauda  equina,  the  presence  of  which  was  suspected  from 
the  physiological  results  quoted  above.  No  opportunity  of  confirming  the 
diagnosis,  however,  has  occurred.  Such  a  tumoiir  would  prevent  the  empty- 
ing of  the  bladder  by  paralysing  it,  at  the  same  time  causing  an  active 
retention  on  account  of  the  unopposed  action  of  the  lumbar  nerves  on  the 
sphincter  vesica;, 
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it'  not  new  ideas,  in  some  instances.  The  distinction  between 
active  and  passive  retention  is,  that  in  the  former  the  sphincter  is 
active  and  in  the  latter  it  is  passive  or  paralysed.  Siniihirly, 
the  active  overflow  is  due  to  the  spontaneous  and  rliythniic 
contractions  of  the  bladder  itself;  and  passive  overflow  is  the 
purely  mechanical  result  of  more  urine  entering  the  fully  dis- 
tended bladder  from  the  ureters  and  displacing  some  which  was 
already  there.  This  over-distension  paralysis  of  the  bladder  can 
occur  in  active  retention  of  urine  —  /.  e.  in  thelion-paralytic  state  ; 
but  in  paralytic  retention  the  bladder  will  probably  never 
become  sufficiently  distended  for  it  to  be  paralysed.  Thus,  in 
the  paralytic  condition  it  is  most  probable  that  the  rhythmic 
contractions  of  the  bladder  persist,  so  that  only  active  overflow 
is  to  be  expected.  It  is  a  great  help  in  understanding  the 
conditions  of  the  sphincters  if  it  is  remembered  that  every 
passage  of  urine,  paralytic  or  non-paralytic,  is  preceded  by  some 
variety  and  degree  of  retention. 

Finally,  it  would  be  well  to  have  a  clear  understanding  of  the 
words  used  to  denote  the  different  states  of  the  bladder,  etc. 
Normally,  urine  is  passed  by  means  of  a  reflex  act  sanctioned 
by  the  higher  centres,  to  which  I  would  give  the  name  of 
'^  normal  "  or  "conscious  micturition."  When  the  reflex  act  occurs 
without  regard  for  the  higher  centres  the  name  of  "  unconscious 
micturition"  should  be  given  it.  The  word  "incontinence^'  should 
be  used  for  the  passage  of  excreta  other  than  by  a  reflex  act ; 
which,  in  connection  with  the  bladder,  can  be  resolved  into 
overflows,  paralytic  or  otherwise,  active  or  passive,  which  carry 
with  their  names  distinctive  meanings.  The  name  "incontinence" 
in  connection  with  the  subject  of  this  paper,  need  only  be 
retained  for  the  abnormal  passage  of  fieces — i.  e.  solids  which 
cannot  overflow.  And,  further,  there  cannot  be  an  incontinence 
or  overflow  without  a  previous  retention.  The  name  "overflow" 
indicates  this,  and  is  therefore  much  to  be  preferred  to  "  incon^- 
tinence."  If  such  a  scheme  be  adopted  as  is  outlined  in  this 
paper,  and  the  word  "incontinence"  defined  and  discarded  in  all 
other  senses,  the  conditions  of  the  sphincters  in  surgery  may  be 
easily  understood. 

Novemler  (5th,  1906. 
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G.    l^\iiaL  lio)i('.  (iLscaae. 
\\y    \\  S.    Dawk. 

Tlir  spcciifuniN  sjunoi  jirc  llic  rciniii",  lil)i;i,  Jind  filjiila.  of  tlio 
ri<2flit  si(l(»  :ui(l  two  ril)s. 

The  lira  .slides  iirc  scciiuns  oi"  tlie  two  beads  of  another  rib. 

Cli)iiral  hidori/. — TJie  mother,  a  domestic  servant,  was  a  young 
niul  a})])arently  healthy  woman.  There  was  no  liistory  of  mis- 
can-iages,  syphilis,  or  starvation.  She  had  not  had  a  child 
before.     The  father  could  not  be  traced. 

The  child  was  born  eight  montlis  after  menstruation  ceased. 
It  weighed  4  lbs.  10  oz.  The  presentation  was  a  breech,  but 
labour  was  precipitate  and  delivery  easy.  All  six  long  bones  of 
the  lower  extremities  were  fractured,  although  the  legs  were  not 
pulled  on  during  delivery.  The  region  of  the  great  trochanters 
could  be  felt  to  be  enlarged.  The  arms,  though  deformed, 
were  not  broken,  the  tuberosities  of  the  humeri  were  enlarged, 
the  bones  of  the  forearms  bent,  and  the  elbows  could  not  be  fully 
extended.  In  the  skull  the  bones  of  the  vault  presented  no 
bosses  or  craniotabes,  but  they  were  all  separated  from  one 
another.     The  anterior  fontanelle  was  tense. 

The  child  took  food  well  at  first  but  succumbed  to  an  attack 
of  diarrhoea  seventeen  days  after  birth. 

Post-mortem  examination. — There  was  no  separation  between 
the  ring  and  middle  finger  ;  the  limbs  were  not  out  of  proportion 
to  the  trunk  nor  were  the  buttocks  unduly  prominent. 

In  the  skull  the  sutures  were  all  widely  open  ;  thus  there  was 
half  a  finger^s  breadth  between  the  occipital  and  the  squamosal, 
otherwise  the  bones  of  the  vault  were  ossified  normally. 

The  thorax  was  of  normal  shape  but  the  ribs  were  peculiar. 
Each  rib  presented  a  bead  at  the  costo-chondral  junction,  and 
most  of  the  ribs  presented  a  second  bead  half  an  inch  from  the 
first  as  in  the  specimen  shown. 

Microscopic  examination  of  sections  of  these  beads  shows  a 
condition  very  similar  to  that  of  rickets. 

The  pelvis  presented  nothing  obviously  abnormal. 
The  right  humerus  presented  an  enlargement  in  the  region  of 
the  tuberosities  and  was  enlarged  also  at  the  lower  end. 
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The  riyht  feiiiiir. —  llip-joiut  iiurimil  ;  the  iv<^lon  of  the 
trochanters  was  occupied  by  a  Ijoiiy  mass  hirger  than  a  liazel- 
nut.  Below  this  tumour  an  ol)li([ue  fracture  dev^oid  of  callus, 
and  so  presumably  of  recent  origin,  ran  down  the  shaft.  'J'he 
lower  epiphysis  of  the  femur,  as  one  would  expect  in  an  eight 
months'  child,  had  no  centre  of  ossification. 

Biyfit  knee-Joint. — Normal. 

R'ujht  tibia. — The  shaft  was  deformed,  bent  forwards  and 
inwards  and  flattened  laterally.  The  upper  epiphysis  was 
separated  and  a  recent  fracture  was  present  at  the  lower  end  of 
the  shaft. 

Right  fibula  was  bowed  inwards;  at  the  centre  of  the  bend 
there  was  a  small  bead  like  those  on  the  ribs,  below  which  there 
was  a  recent  fracture. 

The  bones  in  the  limbs  of  the  left  side  were  not  dissected,  but 
felt  through  the  skin  they  seemed  to  present  similar  abnor- 
malities. 

T'he  viscera  appeared  to  be  normal  for  a  fa^tus  of  eight  months. 
There  was  no  hydrocephalus,  and  the  brain  was  normal. 

This  case,  I  think,  resembles  the  disease  described  by  Ballantyne 
in  his  '  Ante-natal  Pathology '  under  the  name  of  "  chondro- 
dystrophia    foetalis    hyperplastica,"    in    the   following    points : 

(1)  fractures  at  birth,  (2)  bony  masses  in  the  regions  of  the 
tuberosities  and  trochanters,  (3)  the  presence  of  an  organ-pipe 
arrano'ement  of  the  cells,  but  with  a  disturbed  and  irregular 
process  of  ossification. 

It  differs  from  a  typical  case  in  the  absence  of  (1)  flat  pelvis, 

(2)  club  foot,  and  in  the  presence  of  a  double  bead  instead  of  a 
sina'le  bead  on  the  ribs. 

It  differs  from  achondroplasia,  amongst  other  points — in  the 
presence  of  (1)  an  organ-pipe  arrangement  of  cells;  and  in  the 
absence  of  (1)  short  limbs  (2)  prominent  buttocks,  (3)  separation 
of  big  and  middle  finger. 

November  Qth,  190G. 
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7.    l\<>u)it}-cvlh  (1  sitrcoina  of  l/ir  nidninnuil  / i/ui jiJkiI ir  (jhnids  <n\(l 

.sfonidcJi. 

Wy  Noi.'MAN    Dai/iox. 

Tm:  suhjcct,  (i.  I"] — ,  wiLS  a  iiiiilc,  ;igt;(l  15  yciii'S.  Al>duiniiiiil 
jtain  iiiul  sw(*lliiig  liad  been  noticed  for  about  three  or  four 
inoiitlis.  At  the  ])o.st  mortem  the  Ixxly  wjisextreiriely  emaciated. 
The  ghinds  lu^ar  tlie  junction  of  the  thoracic  duct  witli  the 
veins  in  tlie  neck  were  moderately  enlarged  and  very  soft.  The 
superior  and  posterior  mediastinal  glands  were  large  and  soft 
and  nearly  all  of  them  were  quite  white.  Several  white  tumours, 
like  glands,  were  seen  on  the  upper  surface  of  the  diaphragm. 
One  of  these  had  invaded  the  right  pleura  and  had  become  quite 
diffluent.  It  may  be  said  here  that  none  of  the  enlarged  glands 
nor  of  the  other  growths  had  become  haemorrhagic.  There  were 
no  growths  actually  inside  the  lungs.  The  pericardium 
and  the  heart  were  normal,  but  the  liver  and  kidneys 
contained  a  few  soft  white  growths,  none  being  of  large  size. 
The  spleen  was  normal.  The  retro-peritoneal  glands  through- 
out were  large,  soft,  and  white.  A  large  mass  of  white  growth 
of  medium  consistence  occupied  the  upper  and  middle  part  of 
the  abdomen,  pushing  the  transverse  colon  downwards.  It  was 
found  to  consist  of — (1)  a  growth  at  the  pyloric  end  of  the 
stomach,  (2)  a  growth  of  the  omentum  and  transverse  meso- 
colon, (3)  enlarged  retro-peritoneal  glands. 

The  growth  in  the  stomach  appears  to  have  commenced  in  the 
greater  curvature  about  three  inches  from  the  pylorus.  It  is  at 
that  point  that  the  tumour  is  thickest  except  for  the  presence  of 
an  ulcer.  It  had  grown  from  there  to  the  right  until  it  just 
reached  the  pylorus,  and  tow^ards  the  left  for  about  three  inches. 
It  had  spread  over  the  anterior  and  posterior  walls  of  the  stomach 
but  it  does  not  quite  reach  the  lesser  curvature,  so  that  it  is  not 
completely  annular.  In  the  middle  of  the  mass  on  the  greater 
curvature  there  is  a  deep  rounded  ulcer  the  size  of  half  a  tennis- 
ball,  and  from  this  ulcer  there  is  a  finger-like  prolongation,  cut 
like  a  groove  in  the  growth  and  mucous  membrane,  and  extending 
towards  the  cardia.  The  round  ulcer  and  its  prolongation  have 
the   smooth,  punched-out  appearance  of  a  typical  peptic  ulcer, 
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and  are  quite  unlike  the  ragged  ulcerations  of  cancer.  At  the 
sides  of  the  ulcers  the  growth  bulges  out  into  the  cavity  of  the 
stomach.  The  floor  of  the  round  ulcer  is  directly  contiiuious  with 
the  mass  of  growth  in  the  omentum.  It  is  ditticult  to  say  whether 
the  tumour  began  in  the  stomach  and  spread  to  the  omentum 
or  vice  versa,  but  I  incline  to  the  latter  view.  The  punched-out 
character  of  the  ulceration  suggests  that  the  arterial  supply  to 
the  stomach  was  cut  off  and  that  digestion  of  the  anaemic  piece 
followed.  If  this  be  correct  it  would  favour  the  view  that  the 
growth  extended  from  the  omentum  to  the  stomach  and  destroyed 
early  the  arteries  at  the  involved  portion  of  the  greater  curvature. 
Such  an  extension  to  the  stomach  is  believed  to  have  occurred  in 
the  case  reported  by  Perry  in  the  ^  Glasgow  Medical  Journal ' 
1883,  vol.  XX,  p.  215.  The  fact  that  the  growth  is  clearly  oldest 
at  the  greater  curvature  might  also  be  supposed  to  favour  this 
view,  but  Corner  and  Fairbank  have  shown  that  the  pylorus  and 
the  lesser  curvature  are  not  so  much  the  favourite  sites  of 
sarcoma  as  they  are  of  carcinoma. 

Microscopically  the  growth  consists  of  small  round  cells  with 
delicate  fibrillc>3  between  them.  In  the  stomach  the  masses  of 
cells  infiltrate  all  the  coats.  The  growth  is  not  very  vascular, 
which  explains  its  white  appearance  to  the  naked  eye  and  also 
the  absence  of  haemorrhages.  The  vessels  which  are  present 
have  well-defined  walls.  It  will  be  seen  that  the  prevailing  type 
of  cell,  at  any  rate  in  the  stomach,  is  not  a  lymphocyte  but  of 
the  type  seen  in  an  ordinary  small  round-celled  sarcoma.  In  the 
lymph-gland  there  are  more  lymphocytes.  There  are  no  giant 
cells.  Now,  although  from  the  histological  point  of  view  the 
grow^th  should  be  labelled  round-celled  sarcoma  rather  than 
lymplio-sarcoma,  I  am  anxious  to  point  out  that  in  other  respects 
and  more  particularly  as  regards  its  distribution  and  mode  of 
infection  it  is  more  like  a  lymphatic  growth  than  an  ordinary 
sarcoma.     The  points  are  : 

(1)  Even  if  the  stomach  tumour  be  the  primary  growth  it  has 
spread  by  the  glands  and  not  by  the  blood-vessels.  The 
small  growths  in  the  kidney  and  liver  might  be  considered  to  be 
evidence  against  this  statement,  but  I  regard  these  as  the 
result  of  a  terminal  general  infection  such  as  occurs  even  in 
carcinoma. 

(2)  There   were    masses    of    enlarged   retroperitoneal    glands 
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boloNV  the  (lirtH't  line  <'!'  lyiiipliiil  ic  iiilcctioii  IVoiii  the  stoiiiiicli  to 
the  tliorncic  diict.  Tliis  sul^-l^csIs  lli:it  I  here  \v;is  a  jroiionil 
dovi'l(>i)nuMil  of  <jjrowtli  in  ni:iny  iz^laiids,  :is  in  lyiiipliridcnoniJi, 
jind   not    an    inl"(H"(ion    IVoin   one   primary   <^n-owtli   as   in  ordinary 

s.arconia. 

(3)  None  of  the  glands  examined  liad  any  l(K:alised  tumour  in 
tliem.  Tliev  were  all  ([uite  uniform  in  appearance  and  extremely 
white.  In  iact,  they  might  have  passed  as  lymphadenomatoiis 
crhmds  except  that  none  of  them  had   l)ecom('  hai-d. 

For  the  above  reasons  1  thiidv  that  the  growtli  began  in  the 
lymphatic  structures  of  the  abdomen,  although  the  cells  became 

rapidly  atypical. 

December  4th,  1 900. 


8.   Observations  upon  the  poison  of  the  Weever  fish  (Trachinus 

draco). 

By  H.  MuiR  Evans. 
De  veneni  actione  p)iscis  Tracliinns. 

SUMMAlilUM. 

Apud  piscatores  saepe  reperiimtur  Isesiones  spinis 
liujus  piscis  causatse, — dolor  tumorque  acuti,  forsitan  et 
inflammatio  phlegmonosa  et  gangr^na. 

Variant  effectus  ad  puncturse  altitudinem  et  ad  anni 
tempiis,  veneno  geniturse  tempore  maxime  nocente. 

Organum  veneficum  et  veneni  quidam  effectus,  veneno 
sub  cute  injecto,  a  Bottard  ^  jam  descripta  sunt. 

Ilia  experimenta  et  repetivi  et  amplificavi. 

Veneno  ex  operculi  glandula  jDer  cannulam  extracto 
usus  sum. 

Venenum  siccatur ;  solvitur,  deinde,  in  liquore  sodii 
cliloridi. 

*  '  Les  poissons  venimeux/  Paris,  1889. 
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Ex  meis  experimentis  hnec  exempla  licet  proferre. 

•015  grm.  veneiii  siccatl  in  Cypriiimn  injecto,  piscis 
horas  post  paucas  cum  paralysis  iiotis  mortuus  est. 

•01  grm.  veiiemi  injecto,  piscis  post  dies  decem  mortuus 
est,  cum  tumore  atque  focis  liaemorrhagicis  in  situ 
injectionis,  peritonaei  vasibus  quoque  congestis. 

•005  grm.  veneni  injecto,  piscis  post  dies  octo  mortuus 
est;  in  situ  injectionis  tumor  repertur  mollis,  in  quo 
necrosem  causari  incisio  demonstrat. 

In  raua,  in  mure,  et  in  cavia,  veneno  injecto,  similia 
efficiuntur. 

Postquam  venenum  in  venas  injectum  est,  sanguinis 
pressio  augetur,  descensus,  autem,  profundus  cito  con- 
sequitur  ;  respiratio,  tamen,  postquam  cor  pulsari  cessavit 
paulisper  continuit. 


Actio  veneni  hdenwlijtlca. 

Accidit  lu^molysis  sine  seri  additione  quum  venenum 
cum  corpusculis  lavatis  miscetur  {Ferca  fluviatilid, 
Leuciscus  rntilis). 

Experimenta  insuper  facta  sunt  cum  columbjs  sanguine, 
et  cum  illo  cavi^,  ovis,  bovis,  equi,  atque  hominis. 

Ha3C  veneni  actionem  haemolyticam  demonstrant, 
actionem  qun3  sine  seri  additione  accidere  potest. 
Animalis  ejusdem,  aut  animal ium  aliorum  seri  additio 
in  quantitate  qua?  per  se  Inemolysem  causare  liaud 
sufficit,  actionem  lia3molyticam  auget. 

In  casubus  plurimis,  serum  addendum  si  lioram  unam 
calefiat  (62°  C.)  potentiam  aliquatenus  amittit. 

Ut  amboceptor  sic  se  gerit  venenum  quod  cum  san- 
guinis corpusculorum  endocomplementis  conjungit. 


II    Ml  lU    i:VANS. 
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'I'lir  paiiil'ul  woiMids  iiiilicltMl  l.\  certain  li>li  w  liicli  arc 
c'oiimionlv  cauLZ-lit  l>\  lislicnncii  aruiintl  <>iir  coasts  arc  well  kiiouii 
to  all  \\li(»  arc  in  anv  wav  In'oiiLi'lit  in  c(.iitact  with  the  men  who 
supply  ciii-  iiiaikcts  with  lisli.  However,  those  who  most  IVc- 
(piciitly  sulVcr  IVom  the  pi-icks  IVom  spinous  lishes  arc  trawlci's, 
hi'causc  the  weevcr  is  less  iVc(pient  1  y  I'ouml  in  tlio  nets  of  lierriiig 
or  mackerel  lishcrmeii.  AmaUuirs  ai-c  not  intVefpicntly  .stuii^r 
throuu-li  i^noraiuH"  oi'  the  (hiiijj;-iM-()Us  nature  of  tliesc  fish. 

'rh(M-i>  has  heen  companitively  little  written  in  tliis  countiy 
upon  the  subject,  and  those  who  wonhl  read  an  interesting 
account  of  fisli   with   poison  organs  will    find   the  whole  subject 

Fkj.  is. 


The  head  of  the  weever  fish  (Trachiuiis),  showing  the  opercular  spine. 
Nat.  size.  (From  a  specimen  in  the  Museum  of  the  Royal  Colleg-e  of 
Sur<>-eons.) 

ExPLiCATio  Figure. 

Piscis  (Trachinus)  caput,  operculi  spinani.  j^lcindula  veueficu  prgeditani 
moustraus.     (Magnitudinis  naturalis.) 

treated  historically  and  descriptively  by  Dr.  Bottard  in  a  work 
published  in  1889  entitled  '  Les  Poisons  Yenimeux.^ 

It  is  important  to  bear  in  mind  that  the  weever  fish  is  not 
poisonous,  although  it  has  a  poison  organ ;  that  is  to  say  that  the 
fish  is  both  perfectly  good  to  eat  and  also  has  an  excellent 
flavour,  yet  it  has  the  power  of  inflicting  dangerous  wounds  by 
certain  spines  on  its  dorsal  fin  and  on  either  gill-cover  or 
operculum. 

The  following  account  of  the  symptoms  of  a  weever  sting  is 
quoted    by  Bottard : 

"I    have    been    pricked    several    times    by    TravJu'mis    vii^cra 

5 


66  THE    POISON   OF   THE    WE  EVER    FISH. 

and  I   am   able  tu  givi-  an    t'xart  accMjunt  (jf  the  various  pliono- 
iiiena  the  result  of  such  au  injury. 

"  The  symptoms  are  almost  always  the  same.  They  differ  only 
according  to  the  depth  of  the  puncture  and  the  site  of  the 
wound,  also  according  to  the  time  of  the  year  and  the  nature  of 
the  spine,  whether  it  be  dorsal  or  opercular. 

"  In  the  month  of  October,  IScS.")^  I  wjis  pricked  fairly  deep,  in 
the  middle  of  the  palmar  aspect  of  the  right  thund).  The  pain 
was  similar  to  that  of  a  burn.  At  the  end  of  only  a  few  seconds 
all  the  other  fingers,  as  well  as  that  pricked,  had  become  im- 
movable and  were  painfully  nundj.  In  two  or  three  minutes 
the  numbness  had  reached  the  forearm,  'i'he  numbness  seemed 
to  follow  the  course  of  the  nerves.  The  joints  were  particularly 
tender.  At  the  end  of  from  five  to  seven  minutes  the  poison 
made  itself  felt  on  the  heart,  as  shown  by  somewhat  severe 
palpitation.  I  then  felt  cold  and  shivered.  The  wounded  hand 
all  this  time  was  very  painful  and  tender  to  the  least  touch.  I 
was  unable  to  dress  it  until  three  quarters  of  an  hour  after  the 
accident,  when  it  was  impossible  to  move  the  arm  and  I  was 
unable  to  undress  myself  alone.  Three  days  after  the  surround- 
ing parts  were  still  very  painful  and  the  tissues  were  swollen." 

Gressin  describes  the  symptoms  as  follows  :  "  One  experiences 
at  first  a  very  acute  pain,  lancinating  and  paralysing,  often 
among  nervous  persons  associated  with  fainting.  Then  a  sort  of 
painful  tingling  attacks  the  wounded  part,  which  swells  up  and 
becomes  inflamed,  and  perchance,  if  one  neglects  to  attend  to  it 
this  goes  on  to  phlegmonous  inflammation  and  gangrene.  Fre- 
quently certain  general  symptoms,  as  fever,  delirium,  and  bilious 
vomiting,  accompany  this  state.  They  may  last  two  or  three 
hours,  or  make  themselves  felt  for  several  days.  The  fishermen 
attribute,  with  some  reason,  this  irregularity  in  the  effects 
according  to  the  amount  of  poison  inserted  or  the  time  of  year, 
the  spawning  season  being  most  dangerous. 

My  investigations  into  the  poison  organ  of  TracMniis  draco 
were  the  results  of  observing  the  pain  and  suffering  among  all 
associated  with  the  fish  trade,  both  fishermen  and  packers.  I 
must  express  my  indebtedness  in  the  first  place  to  Mr.  Borley,  of 
the  Marine  Biological  Association  at  Lowestoft,  who  has  examined 
with  me  the  anatomy,  both  naked  eye  and  microscopic,  of  the 
weever,  and  has  also  helped  me  in  getting  together  the  literature 


11.  Mill:  i:\A\s.  67 

ut  llu"  siil)]ci't,  and  111  I  lie  second  place  lo  I 'i-oicssur  Sidney 
Martin,  in  whose  lalxnalorv  a  iid  willi  I  lie  licl|)  ( il"  u  lioso  JiHsistaiit, 
|)r.  Si  cNcnsdn,  llic  ex  pcrinu'iit  s  mio  ilic  jdi  vsioloirical  |»r<  tpcrl  ies 
of  llir  Ncnoin  look  place.  I  niiist  In  rl  lier  I  li;i  nk  I)i-.  Stoveiisoil 
lor  the  u'reat  interest  lie  has  taken  in  the  siihjecl  ;iiid  the  tinu! 
lie  has  williiiLi'ly  put   at   my  disposal. 

'The  most  rei'eiit  work  (»ii  t  he  subject  of  the  venom  of  'l\  (icIitiLii.s 
(Iracd  is  to  he  Iniiiid  in  se\-eral  connininieat ions  l>y  M.  A.  lU'iot 
in  the  '  Coni})les  Kendiis  tic  la  Societe  de  l5iulo^"ic  de  I'aris' 
(1902-1904).  The  experiineiits  of  my  own  sevenil  years  later 
were  made  in  complete  ignorance  of  this  work  and  therefore 
have  the  value  of  being  free  from  any  bias.  This  literature 
was  not  referred  to  in  so  recent  a  work  as  the'  '  Camljridge 
Natural  History  '  of  1905. 

The  methods  adopted  by  Briot  in  the  matter  of  collecting 
sufficient  poison  for  investigation  differed  to  some  extent  from 
those  of  Phisalix.  The  latter  macerated  the  gland  in  chloroform- 
water  and  glycerine,  and  the  fluid  resulting  from  this  maceration 
was  used  in  his  experiments.  Briot  took  the  venomous  spines 
and  adjacent  tissues,  and  pounded  them  in  a  mortar  and  made 
a  glycerine  extract.  He  used  the  filtered  liquid  for  his  researches 
and  for  the  purpose  he  used  the  opercular  and  dorsal  spines  of 
350  weevers  caught  between  the  end  of  May  and  beginning  of 
June  and  70  caught  in  September. 

The  method  that  I  employed  was,  1  think,  more  scientific  and 
accurate.  I  obtained  freshly  caught  weevers  from  a  buyer  who 
was  in  the  habit  of  collecting  fish  for  the  Board  of  Trade  and 
could  be  thoroughly  trusted.  These  I  washed  under  a  tap  and 
with  pledgets  of  absorbent  gauze  wiped  any  mucus  and  dirt 
from  their  opercular  spines.  I  then  laid  the  fish  in  rows  and 
again  wiped  the  heads  with  wool.  With  a  sterilised  syringe  I 
extracted  from  within  the  sheath,  by  means  of  inserting  the 
needle  along  the  groove  of  the  spine,  as  much  poison  as  possible, 
obtaining,  no  doubt,  a  certain  quantity  of  cellular  elements ;  but 
I  avoided  those  heads  in  which  there  was  pont-inortem  staining 
of  the  vascular  tissue  of  the  sheath.  The  fluid  thus  obtained, 
say  from  100  fish,  was  collected  in  a  watch-glass  and  placed  in 
a  desiccator  (Hempels)  the  rim  being  filled  with  pure  sulphuric 
acid  and  the  air  exhausted  by  means  of  a  })um]).  In  this  way 
from  nearly   2000    fish    1    obtained   several    grammes    of    dried 
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weever  poison.     This,    before    inakino;    experiments,  was  finely 
powdered  in  a  pestle  and  mortar,  and  dissolved  in  either  distilled 
water  or  normal    saline    solution.     These    solutions    were    used 
either   with   a  certain  quantity   of   solid   matter    suspended,   or 
filtered,  or  better,  after  being  centrifugalised  to  obtain  a  resulting 
clear  fluid  ;  control  experiments  were  made  w^ith  the  fresh  venom. 
Briot  says  he  was  the  first  to  make  intravenous  injections  in 
the  rabbit.     Half  a  cubic  centimetre  of  his  solution  caused  death 
so  rapidly  that  he  had  not  time  to  finish  his  injection.      With  '2 
or  "1  c.c.  death  was  slower,  taking  several  minutes,  and  according 
to  this  observer  it  was  death  by  asphyxia.     To  quote  (p.  1170) 
'  Comptes    llendus    8oc.   Biologic,'  in    opening  the    animal    im- 
mediately after  the  pupil  reflex  was  abolished  one  found  that 
the  blood  was  not  coagulated  in  the  portal  vein  or  heart.     The 
heart  continued  to  beat  for  several  minutes  and  artificial  stimuli 
caused  it  to  contract  for  some  little  time.     There  was  no  doubt 
that  death  was  due  to  respiratory  failure.     1  was  not  able  to  say 
precisely    whether    this    was    due    to  a  direct   paralysis  of    the 
respiratory   muscles   or  to   an  effect   on  the  respiratory  centre. 
But  I  am  inclined  to  think  that  it  was  due  to  a  direct  action  on 
the  respiratory  muscles  as  nmch  from  the  rapidity  of  the  death 
as  from  the  fact  that  when  death  did  not  result  in  a  relatively 
short  time  (8  to   10  minutes)  it  did  not  occur  later.     While,  if 
the  venom  of  a  snake  is  injected  into  the  circulation  the  dose 
and  the  length  of  survival  are  almost  in  inverse  proportion,  it  is 
not  more  so  the  case  with  venom  poison. 

The  local  effects  of  the  poison  injected  subcutaneously  have 
been  described  by  Bottard  and  Gressin.  It  produces  mortifica- 
tion of  the  tissues.  It  appears  to  produce  a  local  paralysis 
which  is  very  evident  in  experiments  on  fish.  If  one  injects  the 
poison  in  the  region  of  the  lateral  line  the  fish  is  sharply  bent 
away  from  the  lesion  on  account  of  the  predominant  action  of 
the  lateral  muscles  on  the  opposite  side.  These  experiments 
have  been  repeated  in  the  laboratory  of  University  College. 

A  gold  fish  (a)  four  inches  in  length  died  in  one  hour  and  a 
half  after  injecting  '015  grm.  dried  venom. 

Another  (h)  in  four  hours  with  the  same  dose.  Seven  minutes 
after  injection  it  lay  on  its  left  side,  curved  away  from  the  site 
of  inoculation  which  had  been  made  into  the  muscles  of  the 
rio'lit  lateral  line. 
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AnotluM'  {(•)  injcclcd  willi  •()  I  o-nii.  ^Imwcd  ilic  next  (hiv  sninc 
l(>c;il  swelling-  ;il  t  li(>  site  of  iii|cclinii  imd  (••  mt  jihkmI  jo  Unc  until 
liMi  (l;i\  s  ;i  1 1  cr  ('oiiiiiiciicciiKMil  ot  ex  pcniiiciil .  'I'lic  nasf  iii'ii'fnm 
s1i()\V(m1  I'Xl  im  v;is;iI(m1  arcMS  of  Mood  ;it  the  site  ol"  inociihit  ion 
:ind   L^Toat  c'()iii»;i\sti()n  of  ix'riloiiciiiii. 

Another  (d)  witli  •()!  ^rm.  died  three  days  after  injcclioii  ;iiid 
show{Ml  n  iiinrkcd  liaMiioi'idin^'ic  ni-cn,  iiloiiir  trnclc  of  iiccjIIc. 

(Jold  lisli  (r)  iiijc'cLed  witli  •OOo  o-mi.  di(Ml  cio-ht  (hiys  after 
inocuhition.  'I'here  was  a  soft,  puffy  area  witli  swelling  where 
the  injection  took  place.  On  incision  into  this  tlici-e  was  a  small 
cavity  in  the  nuiscles,  with  ill-dcfiiKMl,  l)i-('akiiiL;;-do\vn  walls.  It 
seemed  as  if  there  was  a  ])iire  necrosis  of  nnjs(d(\  Tlic  surround- 
ing' area  showed  bloody  engorgement  well  seen  on  the  peritoneal 
aspect. 

Frog. — •01-")  grm.  caused  death  in  21  hours  with  paralytic 
symptoms. 

Mouse  (a). — '02  grni.  dried  venom  caused  the  death  of  a  mouse 
from  a  dry  necrosis  at  the  site  of  inoculation  in  two  days. 
During  the  day  after  injection  there  was  marked  paralysis  of  the 
hind  quarters,  the  injection  having  been  made  under  the  skin 
of  the  back.  The  large  vessels  in  neck  and  axilla  were  engorged 
and  the  sinuses  of  the  brain  were  full. 

Mouse  [})). — Injected  with  '01  grm.  dried  venom,  showed  weak- 
ness of  hind  quarters  two  days  after  injection,  and  five  days 
after  a  small  greenish  area  appeared  on  the  skin  at  the  site  of 
inoculation. 

The  animal  died  seven  days  after  the  injection  with  similar 
local  symptoms  as  described  in  (a),  but  the  brain-sinuses  were 
not  so  engorged. 

Guinea-pig. —  "05  grm.  intra-peritoneal  injection  caused  death 
in  three  hours.  After  preliminary  pallor  and  convulsions,  the 
animal  became  gradually  weaker  and  showed  paralysis  of  the 
hind  quarters.  After  two  hours  the  heart  could  not  be  felt 
beating,  but  catchy  respirations  continued  for  another  hour. 

Post-mortem. — There  was  clotting  in  the  superficial  vessels  and 
general  venous  engorgement. 

Intravenous  Injections. 

The  results  of  experiments  as  illustrated  by  simultaneous 
tracings  of  carotid  blood-pressure  and  respiratory  movements  ch) 
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nut  iiltot»;otlier  at^ree  with  liriut's  statement  tliat  deatli,  in  the 
case  of  intravenous  injections,  is  due  to  respiratory  failure.  The 
action  appears  to  follow  the  course  of  that  whicli  occurs  with 
most  snake  venoms — i.e.  a  slightly  preliminary  rise  followed  by 
a  very  rapid  and  deep  fall  in  blood-pressure. 

Experiment  1. — Rabbit.  Weight  1900  grni. ;  ana'sthetic  ether. 
After  an  injection  of  '05  grni.  dried  poison,  there  was  a  fall  in 
blood-pressure  lasting  forty-five  seconds.  Then,  after  twenty 
seconds  of  irregular  low  pressure,  the  pressure  gradujilly  rose. 
After  an  interval  of  seven  minutes,  during  which  the  cardiac 
pulsations  had  steadied  down  to  a  normal  rate,  a  further  '05  grm. 
of  dried  venom  was  injected  into  the  femoral  vein.  Immediately 
the  blood-pressure  fell  rapidly  for  twenty  seconds  with  almost 
imperceptible  cardiac  pulsations  and  in  two  and  a  half  minutes 
a  further  fall  took  place  immediately  preceding  complete  cardiac 
failure  and  death. 

Experiment  2. — Cat.  '1  grm.  dried  venom,  weight  3400  grm. ; 
ether.  Immediately  after  injection  marked  fall  of  blood-pressure 
and  eighteen  slow,  powerful  beats  in  ten  seconds — i.  e.  104  per 
minute  (normal  192  per  minnte).  This  was  followed  by  a  rise  of 
blood-pressure  in  ten  seconds  to  normal  and  then  another  gradual 
fall  with  marked  slowing  of  the  beats.  Thirty-three  seconds  from 
first  injection  the  cannula  was  washed  out  with  '8Q  per  cent,  sodium 
chloride  solution  and  the  cardiac  contractions  continued  to 
become  gradually  small  and  the  pressnre  fell  so  that  two  minutes 
from  the  commencement  of  the  experiment  the  heart  had  ceased 
to  beat.  During  this  time  the  respiration,  although  affected  so 
as  to  become  at  first  shallow  and  then  every  fifteenth  breath  a 
deep  inspiration,  continued  and  there  were  nine  deep  inspirations 
during  the  period  of  nearly  two  minutes  which  elapsed  between 
the  last  cardiac  beat  and  the  last  respiration. 

This  tracing  shows,  in  a  very  convincing  way,  the  typical  fall 
of  blood-pressure,  the  result  of  an  intravenous  injection  of  a 
venom,  and  controverts  the  theory  that  the  cause  of  death  is  in 
the  case  of  weever  poisoning  always  due  to  respiratory  failure. 

Experiment  3. — Cat.  Weight  3300  grm.  Ether  injected 
w^ith  '1  grm.  dried  venom  dissolved  in  5  c.c.  of  an  86  per  cent, 
sodium  chloride  solution;  the  resulting  solution  was  then  centri- 
fugalised  and  the  clear  fluid  injected  into  the  femoral  vein. 

For  twenty  seconds  from  the  commencement  of  the  injection 
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t  lirrc  was  ;i  sliijlH  hill  in  lil< 'od-jircssurc,  Inlldwcd  diii-iiij^- 1  lie  next 
litlccii  seconds  I)v  a  sIili'IiI  I'lsc  Tlicn  loi'ty  sfcoiids  IVoiii  llic 
(•oiiiiiicncciiicnl  of  t  lie  cxpci-iiiiciil  llici-c  was  a  ti'i'adnal  and  (lc('[) 
lall  of  pi-cssiirc,  i-cacliin^*  its  lowcsl  point  two  niimilcs  fVoiii  tli(! 
(•oninicnccnKMil .  I)iirini4'  tins  fall  tlic  cardiac  pnlsalions  hccanic 
less  strong",  llic  rate  hein^-  150  pei*  ininnt(»  as  against  a  noi-mal  of 
1(')S  pel-  miinite.  Dnrino-  tlie  first  lliirty  seconds  the  respiraticjns 
weiH^  S  j)er  minute  as  jigninst  a  norma]  of  9  per  minute;  tliey 
gradually  (piickeiKMl  until  :it  tlu^  (Mid  oT  the  second  minute  they 
amounted  to  from  1  1  to  \2  per  nn'nute.  Four  minutes  from  the 
commencement  the  res])irati()ns  ha.d  slowed  down  to  0  ])ei' 
niinut(>,  with  cardiac  })ulsations  stronger — 00  per  minute.  At 
tlu*  eighth  minute  the  respirations  hecame  very  slow,  while 
during  the  nintli  nn'nute  respirations  were  very  irregular — 4  per 
minut(\  with  cdonic  twitchin^f  of  ahdonniial  and  leir  muscles. 
During  the  tenth  and  eleventh  minutes  there  w^ere  only  2  respira- 
tions per  minute  with  clonic  twitchings ;  in  fact,  death  almost 
resulted  from  respiratory  failure.  During  the  fifteenth  minute 
the  animal  began  to  recover — 6  respirations  per  minute  and  heart 
126.     The  experiment  was  then  completed. 

In  this  case  death  did  not  result  from  the  immediate  action  on 
the  cardiac  system,  but  the  later  effects  on  the  respiration  nearly 
ended  in  death. 

It  would,  no  doubt,  have  been  interesting  from  a  scientific 
standpoint  to  have  gone  further  and  repeated  these  experiments 
after  division  of  the  nerves,  but  inasmuch  as  the  poison  is  not 
in  practice  ever  injected  in  sufficient  quantity  to  cause  death 
either  by  heart  failure  or  respiratory  failure,  it  seemed  more 
important  to  study  the  local  effects  and  the  blood-changes  which 
not  infrequently  result  in  man  in  phlegmonous  inflammation 
and  septicasmic  conditions. 

H.^MOLYTic  Action  of  Weever  Poison. 

This  has  been  studied  up  to  a  certain  point  by  ^I.  Briot,  but 
only  as  regards  the  blood  of  warm-blooded  animals. 

It  has  been  stated,  according  to  Calmette,  that  snake  venom 
only  produces  haemolysis  in  certain  animals  unless  there  are 
also  present  certain  components  of  serum.  If  red  corpuscles 
are  washed  in  normal  saline  and   venom  is  added,  no  solution 
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occurs.  Wiii  it"  uoriiial  scriini  heated  to  62''  C.  is  added, 
haniiolysis  occurs.  Jt  is  necessary  to  heat  the  serum  to  prevent 
an  anti-ha>niolysin  present  at  low  temperatures  from  protecting 
tlie  erythrocytes  against  the  solvent  action  of  the  venom. 

Briot  has  repeated  those  experiments  of  Calmette  on  snake 
venom  with  vveever  poison.  in  a  series  of  test-tubes  he  put  a 
drop  of  washed  corpuscles  in  suspension  iu  2  c.c.  of  normal 
saline  ;  he  then  added  normal  serum  heated  to  ()0°  C.  for  one 
hour  and  variable  doses  of  his  solution  of  weever  venom.  Com- 
plete hannolysis  took  place  in  one  and  a  half  hours.  Two 
controls  were  observed,  one  without  the  venom  and  one  without 
the  heated  normal  serum  ;  in  neither  tube  did  solution  take  place, 
neither  did  it  take  place  when  unheated  serum  was  added. 
Briot  also  observed  that  the  ha?molytic  effect  of  the  venom 
remained  intact  after  heating  for  an  hour  at  75°  C,  and  that 
even  after  heating  for  twenty  minutes  at  100°  C.  dissolution 
took  place,  though  slowly. 

A  most  im])ortant  contribution  to  the  study  of  venoms  was 
published  by  Flexner  and  Noguchi  on  haemolysis  bv  snake  venom 
in  1902.  These  authors  found  that  although  red  corpuscles 
whose  serum  has  been  removed  by  washing  ai'o  agglutinated 
by  snake  venom,  they  are  not  dissolved.  If,  however,  serum  is 
added,  luvmolysis  occurs.  The  conclusion  is  thus  reached  that 
snake  venom  is  made  up  of  substances  acting  after  the  manner 
of  amboceptors  which  are  activated  by  certain  complements  of 
the  serum.  In  fact,  snake  venom  does  not  act  as  a  simple 
poison  after  the  manner  of  toxins  but  in  a  complex  manner, 
beino-  identical  in  action  with  the  hamiolvsins  of  blood-serum  as 
this  has  been  conceived  by  Khrlich  and  ^rorgenroth. 

Kyes  proceeded  to  experiment  with  cobra  venom  on  the  blood 
of  different  animals  and  found  that  there  were  two  groups  of 
blood-cells — (1)  those  that  are  in  themselves  dissolved  by  cobra 
venom,  (2)  those  that  are  only  affected  by  venom  after  the 
addition  of  other  substances,  complements,  etc.  He  then  pro- 
ceeded to  show  that  the  red  corpuscles  that  were  in  the  first 
group  were  only  acted  upon  by  the  venom  because  they  them- 
selves contained  endocomplements  which  allowed  the  amboceptor 
of  the  venom  to  act  on  the  cell. 

It  is  not  for  me  to  discuss  the  experiments  which  proved  this 
point ;  but  they  are  very  convincing,  and  there  seems  no  doubt 
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tliat  c'lM'laiii  l)l()(i(l-c('lls  1  liciiisclvcs  coiitam  (••iniplcniciil -like  suh- 
stiinc'i's  or  imkIocoiiiiiIciiiciiIs. 

Vho  following"  ex pci'iiiiciils  wci'c  cai'i'KMl  out  wiili  Nciinin  cx- 
ti'aclcd  Iroiii  rcccnllx'  caiiL^lit  lisli.  I  hriiiolysis  took  j)laco  witli- 
oiil  llu'  addition  of  sera  with  llic  hlood-cfji-piisclcs  of  I'oacli  and 
])('rcli  wluMi  one  drop  of  \(Mioiii  was  added  to  a  siispon.sion  of 
their  lilood-coi-pusidcs,  made  according  to  IJriot's  tccdniifpie. 

It  seoiied  important,  liaving  made  tluv'^c  ])rolimina  i-y  investi- 
t^'ations  with  tlie  l)l()od  of  fisli,  to  caiaw  tlieni  fni'ther  into  the 
realm  of  wai'in-hloodcd  animals,  and  for  this  j)ni-pose  I  pro\i(h'd 
myself  with  an  excellent  ceiitrifuiife,  worked  I)y  watei-  pow(M', 
inad(^  by  Uaird  and  'Tatlock.  The  hlood  of  the  followin<^-  was 
used:  ])i<>-oon,  gninea-pig,  sheep,  ox,  horse,  and  man.  The  more 
exact  nu^thodsof  haomolytic  experiments  as  employed  hy  ^]hrlicdl^s 
school  and  fully  described  in  an  article  by  Morgenroth  in  Ehrlicll^s 
collected  studies  on  immunity  w^re  used  in  these  investigations. 

The  blood,  having  been  defibrinated,  was  centrifuged  to  remove 
the  serum,  which  was  carefully  pipetted  off;  10  c  c.  of  normal 
saline  was  added  to  '5  c.c.  of  corpuscles  and  well  mixed,  centri- 
fuged, and  the  clear  solution  pipetted  off.  This  was  repeated 
three  times  and  finally  a  5  per  cent,  emulsion  of  red  corpuscles  was 
made  in  '85  salt  solution ;  either  2  c.c.  or  1  c.c.  of  this  solution 
was  put  in  a  series  of  tubes,  the  poison  added  in  varying  doses, 
and  the  mixture  put  into  the  incubator  for  tw^o  or  more  hours. 

With  pigeon^s  blood  one  drop  of  a  50  per  cent,  solution  of 
fresh  weever  poison  was  sufficient  in  two  hours  to  produce 
marked  haemolysis. 

The  poison  solution  used  Avas  obtained  by  extracting  the  venom 
with  a  needle  and  syringe  previously  sterilised ;  in  order  to  get 
all  the  milky  fluid  from  the  syringe  an  equal  quantity  of  salt 
solution  was  added  to  wash  it  out,  so  that  one  obtained  a  50  per 
cent,  solution  of  fresh  poison.  This  was  kept  in  a  cellar  on  a 
block  of  ice  in  the  dark  and  in  this  way  its  virulence  remained 
intact.  From  a  great  number  of  experiments  1  found  that 
uniform  results  were  obtained  if  the  poison  was  removed  from 
freshly  caught  fish  and  extracted  at  once.  It  appears,  as  the 
fishermen  state,  that  the  poison  loses  its  effects  soon  after  death. 
With  one  specimen  of  venom  I  got  most  contradictory  results 
which  were  due  to  my  using  a  batch  of  100  fish  whi(di  were  not 
quite  fresh  although  they  had  been   kept  on  ice, 
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The  effect  on  birds  is  interestintif,  inasmncli  as  a  sinac-ksmaii 
lias  related  to  me  liou  he  has  seen  gulls  fall  into  the  sea  as  if 
struck  dead  when  he  has  throw  ii  live  weevers  overboard  to  them. 
With  guinea-pig  corpuscles  two  drops  of  50  {)er  cent,  weever 
poison  were  added  to  one  tube  containing  2  c.c.  emulsion,  and 
to  two  other  tubes  the  same  quantity  of  weever  poison  -f-  in  one 
tube  some  normal  serum  and  in  another  serum  heated  for  an  hour 
at  62°  C.  In  all  three  tubes  marked  hiumolysis  took  place, 
in   the  control  none. 

We  see  here  again  the  presence  of  endocomplements  in  the 
guinea-pig  corpuscles,  and  we  had  a  slightly  greater  action 
with  the  presence  of  heated  serum  than  w^ith  unheated  serum. 

A  similar  experiment  was  made  with  sheep's  blood.  Tn  this 
case  with  5  per  cent,  emulsion  and  two  drops  50  per  cent, 
weever  poison  there  was  advanced  hoemolysis,  and  with  the  same 
quantity  of  poison  with  both  normal  serum  and  serum  heated 
for  an  hour  at  62°  C.  there  was  complete  hicmolysis  after  two 
hours  in  the  incubator  at  37°  C.  We  have  here  a  very  marked 
example  of  the  amboceptor  of  w^eever  poison  combining  with 
the  endocomplement  of  the  sheep-corpuscles  resulting  in  rapid 
haemolysis.  The  increased  haemolysis  with  the  added  serum  was 
not  affected  by  heating  to  62°  C. 

With  human  blood  we  find  that  there  is  haemolysis  of  the 
washed  corpuscles  without  the  addition  of  serum.  But  unless 
the  venom  is  quite  fresh  one  drop  of  the  50  per  cent,  solution  is 
not  sufficient  to  produce  haemolysis,  although  two  drops  suffice. 
It  seemed  important  in  the  light  of  Briot's  .  investigations 
previously  referred  to  to  be  quite  sure  of  this.  The  following 
experiment  was  very  conclusive.  Six  tubes,  each  containing 
1  c.c.  of  5  per  cent,  washed  human  corpuscles,  were  numbered 
0,  1,  2,  3,  4,  and  5  ;  0  was  the  control. 

1  contained  1  drop  50  per  cent,  weever  poison. 

2  „         2  drops  „ 

Q  Q 

^  ))  ~*  })  }}  j»  }y  55 

A  4 

^  })  ^       )>       }}  }j  ■>■)  )) 

5         „         2      ,,  +  "1  c.c.  normal  serum. 

0  underwent  no  change  after  two  hours  at  37°  C. 

1  showed  medium  hemolysis  with  dark  red  sediment. 

2  show^ed  w^ell-marked  haemolysis  with  dark  pink  sediment. 

3  showed  well-marked  hiLnnolysis  with  dark  pink  sediment. 
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•t  sliowcd    Ncry  iniirkcd    IkimiioInsIs,  nliiidsl    coiniilclc,  scdiiiiciil 
IxMiiLi"  incrclN'   l;i  ml    pink. 

5  showtnl  c'oiupU'lo  lia'iMolysis.      \\  liitisli  .si'diincnt. 

Tai'.i.i:    I. — ( ! iii)ira-jn't/  corjiiisclrs  2   r.c,   5  per  rcni.   ciiiidsion  in 

iKinnnJ  s(tl/)ii'. 


('(Mitrol. 


2  drops        1  ,  ^  wepver  noisnn  ^r,  per     ^  drops  weever  poison  25  per 

woovcM-  poison     ;;l,y;>P«  ;^«,':,^,«;,';  T;-;-;;  -•' P^.^    cent.  +  Hernrnheatcd  1  hour  at 
Jo  per  rent.  Oi    O. 


No  c'lian<]fc.         Marked        Hicniolysis  sli<^htly  loss     Marked  haemolysis  more 
liaMiiolysis.         tlian  -without  s(»ruiii.  so  than  with  venom 

alone. 


Tablk  II. — Slieej)  cori)Usclc8  2  c.c,  5  i^er  cent,  emulsion  in  normal 

saline. 


2  hours' 

incul>ation 

at37°C. 

Control. 

+  2  drops  50  per  cent, 
weever  poison. 

+  2  drops  weever 

l)oison  50  ])er  cent. 

+  normal  serum. 

+  2  drops  weever  poi.son 

.50  i)er  cent.  +  serum 

heated  1  hour  at  62°  C. 

Nil. 

Advanced 
haemolysis. 

Complete 
haemolysis. 

Complete 
haemolysis. 

Table  III. — Human   corpuscles   1    c.c,    5  per  cent,   emulsion  in 

normal  saline. 


2  hours' 
incubation 

Control. 

+  1  drop  50      +2  drops  50 

per  cent.             per  cent. 

weever  venom,  weever  poison. 

1 

+  3  drops 

50  per  cent. 

weever 

venom. 

+  4  drops 

50  per  cent. 

weever 

venom. 

+  2  drops  50  per 

cent,  weever 

poison  +  '1  c.c. 

normal  serum. 

1 

at37°C. 

No 
change. 

Slight. 

Marked. 

Well 
marked. 

Strong. 

Complete. 

Sediments 

Normal. 

Dark  red. 

Pink. 

Faint 
pink. 

Faint 
pink. 

Whitish. 

There  seems  no  doubt  that  tracliinns  venom  can  dissolve 
human  corpuscles  without  serum  and  that  normal  unheated 
serum  does  not  delay  but  rather  increases  the  solution.  Experi- 
ments were  made  to  endeavour  to  activate  venom  insufficient  to 
dissolve  the  human  corpuscles  by  means  of  .<^heep  serum  and  ox 
serum.  A  venom  of  which  one  drop  did  not  dissolve  washed  human 
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corpuscles  was  mixed  with  •«}  c.c.  sheep  seniin,  iukI  a  C(jiitrol  was 
made  with  sheep  serum  only.  The  result  was  that  with  one 
drop  weever  poison  +  "3  c.c.  sheep  serum  there  was  marked 
haemolysis ;  the  control  showed  agglutination  })ut  very  faint 
luemolysis. 

A  similar  experiment  was  made  with  ox  serum,  "1  c.c.  of  which 
was  used  for  activation.  There  was  complete  hicmolysis  with  ox 
serum  +  1  drop  weever  poison,  and  slight  luemolysis  in  ox 
serum  and  blood  alone.  In  both  the  above  experiments  there 
were  two  other  controls  with  the  corpuscles  and  Aveever  poison 
and  no  luemolysis  occurred. 

A  further  experiment  was  made  with  ox  serum  heated  for  an 
hour  to  62°  C.  With  one  drop  of  weever  poison  the  control 
gave  no  result,  with  unheated  serum  slight  luemolysis,  and  with 
heated  serum  nil.  With  two  drops  the  control  had  marked 
hamiolysis,  unheated  serum  medium,  and  heated  slight. 

I  have  made  experiments  with  the  idea  of  activating  the 
venom  towards  human  blood  by  means  of  lecithin,  and  have 
succeeded  on  two  occasions  :  but  as  other  experiments  have  not 
given  uniform  results,  I  am  continuing  this  investigation  with 
lecithin  recommended  by  Preston  Kyes. 


Table  IY. — Horsf's  hlood   1   r.c,  5  per  cent,  emulsion  +  varijiiuj 
quantities  50  per  cent,  weever  venom. 


2  hours 

at 
37°  C. 

Control. 

+  1  drop 
weever 
venom. 

+  2  drops 
weever 
venom. 

+    0.5  c.c. 

normal  serum 

control. 

+  '05  c.c.  serum 

+  2  drops 
weever  venom. 

"05  c.c.  serum 

heated  at  (>2^C. 

for  Vhour 

control . 

■ 

•05  c.c.  serum 

heated  at  62'  C. 

for  .^  hour  +  2  hrs. 

weever  poison. 

Nil. 

Slight 
ha?mo- 
lysis. 

Well 
marked. 

Nil. 

Strong 
hcemolysis. 

Nil. 

Slight. 

Table  Y. — 0,r  hlood  1  c.c,  5  per  cent,  emulsion,  six  honrs^  incubation 
icith  50  j)er  cent,  weever  poison. 


6  hours 

at 
37"  C. 

Control. 

+  2  drops 
weever 
P')ison. 

+  "5  c.c.  ^\j 

normal  serum 

control. 

+  'Sec.  i' 7  normal 

serum  +  2  weever 

poison. 

+  '5  c.c.  ,^7  heated 

serum  1  iiour  at 

62  control. 

+  "o  c.c.   iV  OX 

serum  heated  +  2 
weever  poison. 

Nil. 

Well 
marked. 

Nil. 

Well 
marked. 

Nil. 

Strong 
haemolysis. 
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Tai'.i.i;    \  I. — A<'hrah'()N  of  hiinKui  nirimsclcs  inljt  shrrp  afruni. 


2  c.c.  5  per  cent, 
hiiman  incuba- 
tion  2  hours  at 
'AT  C. 

Control. 

+   1  (ll-oji  ."lO 

])er  cent. 

wccvcr  venom. 

No 
chang-c. 

1    ",i  <•.<■.  shcci» 
Muniiii. 

1 
+  •:<  c.c.  Hheep  Kcnirn 
+  1  (Iroji  M  i>er  cent, 
wccvcr  vcnoin. 

No 
cliange. 

Agglutination. 

Markf'd 
li&'moly8i8. 

TAiiLK   \'ll. — Activation  of  Juinuui  corixiscles  with  ox  serum. 


2  c.c.  .')  per  cent, 
human  incuba- 
tion 2  hours  at 
37"  C. 

Cuutrol. 

+  1  dro])  .^0 

l)er  cent. 

weever  venom. 

No 
change. 

+  •!  c.c. 
ox  serum. 

I 
+  1  c.c.  ox  8crum 
+  1  (Iroi)  .V)  iKjr  cent, 
weever  venom. 

No 
change. 

Slight 
liEemolysis. 

Complete 
hajmolysis.         j 

Horse^s  bluud  gives  the  liiemolytic  reaction  with  washed 
corpuscles  alone. 

Seven  tubes  were  filled  with  1  c.c.  of  5  per  cent,  emulsion. 

With  one  drop  of  weever  poison  slight  haemolysis  took  place  ; 
with  two  drops  of  weever  poison  haemolysis  w^ell-marked ;  witli 
two  drops  of  weever  poison  +  *05  c.c.  normal  serum,  strong 
Inmiolysis ;  with  two  drops  of  weever  poison  +  serum  heated 
for  half  an  hour  at  62°  C,  slight.     The  controls  were  all  negative. 

Ox  blood  gave  .similar  results. 

With  two  drops  of  weever  poison  well-marked  haemolysis ; 
with  two  drops  of  weever  poison  +  ••")  c.c.  ~y  normal  serum, 
w^ell-marked ;  with  two  drops  of  weever  poison  +  "5  c.c.  yL- 
heated  serum,  strong  haemolysis. 

The  results  of  these  experiments  amount  to  the  establishment 
of  the  existence  of  a  haemolytic  property  in  weever  venom 
capable  of  dissolving  washed  corpuscles  of  all  the  bloods  so  far 
experimented  on  without  the  addition  of  sera  ;  that  the  addition 
of  the  serum  of  the  same  animal  does  not  inhibit  but  rather 
increases  the  activity  of  the  venom  ;  that  in  most  cases  heating 
the  serum  for  an  hour  to  62°  C.  diminishes  its  activating  power  ; 
that  doses  of  the  venom  can  be  activated  by  tlie  sera  of  other 
animals  in  the  case  of  man,  or  the  corpuscles  are  rendered  more 
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susceptible  to  the  poison  ;  thiit  probably  tlie  poison  is  an  aiiib«j- 
ceptor  which  unites  with  the  endocomplements  of  the  blood-cells. 

The  neurotoxic  ettects  of  the  poison  have  not  been  fully 
worked  out  at  present  as  I  have  been  unable  to  spare  the  time 
away  from  practice,  but  1  am  continuing  my  investigations  in 
this  direction  and  also  studying  the  effect  of  the  venom  in 
relation  to  bacteriolysis. 

Treatment. — The  part  pricked  should  be  separated  from  the 
general  circulation  by  a  ligature,  and  if  the  lips  are  not  sore  the 
wound  should  be  sucked.  The  wound  should  be  freely  incised  and 
a  fresh  solution  of  pernumganate  of  potash,  or  hypochlorite  of 
lime,  or  chloride  of  gold  1  per  cent,  rubbed  into  the  part.  The 
neutralising  effect  of  the  permanganate  solution  has  been  proved 
experimentally  and  practically  by  treating  successfully  recent 
cases  of  weever  sting  by  these  methods. 

Novemher  6th,  1906. 
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9.   Lateral  fractures  of  the  axis  vertebra. 

By  Edked  M.  Corner. 

In  this  communication  it  is  intended  to  introduce  only  one 
example  of  fracture  of  the  axis,  but  one  which  is  so  dependent 
upon  the  position  of  the  bone,  as  the  keystone  to  the  arch,  that 
it  must  be  both  an  important  and  a  fairly  common  one.  As  over 
fifty  per  cent,  of  the  collected  cases  of  this  fracture  presented  no 
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severe  s\iiij)lt)iiis  and  as  alxml  the  same  perceiila^^e  rc'covered 
s])(iiilaiiei>iisl\-,  il  will  l)e  easy  to  iiiidersl  a  ii<l  lliat  unless  dojitli 
liaj)|)eiie(l  (o  eeeiir  and  an  inl  elli^'eiil  jKisl-morhin  exaniiliat  ion 
was  made,  1\\<>  eoiil  ino'eneies  iiol  always  Inund  loj^etlier^  the 
lesion  was  sure  to  he  o\-erlo( »l<e(l.  it  may  Im-  staled  (liat  tlie 
eases  wiM'e  bi'ouu'lil  to^i^'cLlier  Lo  a  ^^Ti-at  extent  t.hr(ju;^li  visits  t(j 
tlie  vai'ious  museums  of  the  British  Isles  in  which  the  specimens 
lay  Ituned. 

i  lia\-e  su^'gested  tlie  name  of  ^Materal  I'nicture "  for  this 
injury  as  it  is  deserij)tive  oi"  its  ])osition.  All  mishaj)S  to  the 
keystone^  ol"  an  areh  are  of  lirst-i-ate  importance  to  the  structure 
of  which  it  forms  part,  so  hiteral  fractures  of  tlie  axis  must  be 
paramount  amongst  the  lesions  of  the  vertebral  column. 

Of  the  twenty-two  cases  collected  here,  eleven  iiave  been 
reported  before.  The  fourth  case  in  the  series  is  published  for 
the  first  time  and  is  well  worthy  of  study,  being  aljout  the 
most  remarkable  of  the  series.  The  cases  13-20  have  been 
collected  from  the  museums  of  the  British  Isles,  the  sources 
being  acknowledged  in  each  case,  and  are  recorded  for  the  first 
time. 

The  second  vertebra,  the  axis,  is  peculiar,  differing  from  the 
others  in  its  mechanical  arrangements.  These  very  peculiarities 
will  make  its  fractures,  which  are  dependent  upon  the  mechanical 
arrangements  of  the  bone,  peculiar  also.  Thus  far,  the  question 
of  fractures  of  the  axis  is  one  merely  of  scholarly  or  academic 
interest.  But  this  is  no  longer  so,  as  recently  they  have  been 
shown  to  have  considerable  clinical  and  practical  importance. 
In  1903  I  brought  before  the  Clinical  Society  of  London  a  man 
who  had  fractured  his  axis  and  was  then,  seven  months  after  the 
accident,  perfectly  Avell.^  He  had  never  had  any  paralytic  svm- 
ptoms  or  suffered  from  anything  more  than  a  stiff  and  painful  neck. 
Without  the  X  rays  the  lesion  nmst  have  been  overlooked. 
Further,  I  have  examined  the  specimens  in  the  various  patho- 
logical Museums  in  the  British  Islands  and  the  literature,  with 
the  result  that  twenty-two  examples  of  this  newly  recognised 
fracture  are  brought  forward  in  this  paper.  The  most  important 
fact  in  their  clinical  history  is  that  there  was  no  farahjsiti  or 
anaesthesia  in  over  fifty  jxt  cent,  of  the  known  cases.  It  will 
follow  that  in  all    probability,   certaiidy    before    skiagraphy,   at 
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least  halt'  of  the  cases  would  he  uverluoked.  (.'unsideriug  tliis 
and  the  siuiph?  iiiechauisui  t)t"  the  })r(>duetit>n  (jf  the  fracture,  it 
may  be  said  tliat  hiteral  fractures  of  the  axis  will  he  frequently 
found  in  sprained  necks.  This  is  important  because  if  the 
injury  is  not  recognised  a  fatal  result  maycK'cur.  In  Cases  2,  5, 
and  12  death  took  place  suddenly  on  the  third,  seventh,  and 
twenty-first  day  respectively,  whilst  previously  there  had  been 
no  paralytic  symptoms.  The  fatal  result  was  produced  by  the 
sudden,  and  perhaps  temporary,  dislocation  of  the  fragments. 

The  axis  presents  several  differences  in  its  structure  when 
compared  with  the  other  vertebra\  It  is  (piite  out  of  })lace  to 
enter   u])on    an    anatomical    description   of   these    peculiarities. 

Fig.  19. 


An  antorior  view  of  the  axis,  showino^  the  rehitive  positions  of  the  superior 
articular  facets  and  the  body  of  the  vertebra. 

J^ut,  in  so  far  as  the  physical  or  mechanical  conditions  of  the 
bone  are  affected,  it  is  necessary  to  consider  their  influence  upon 
fractures.  All  indirect  fractures,  as  they  are  called,  are  produced 
by  transmitted  violence.  When,  in  fractures  of  the  axis,  the 
force  is  applied  either  to  the  head  or  the  trunk,  it  is  necessary  to 
examine  the  articular  facets  of  the  bone,  /.  e.  the  points  of 
contact,  in  order  to  ascertain  the  method  by  which  the  violence 
is  transmitted  to  that  vertebra  from  the  other  segments  of  the 
spine.  The  first  fact  which  such  an  examination  reveals  is  that 
the  weight  of  the  head  rests  upon  the  sides  or  wings  of  the  axis, 
whilst  the  same  weight  is  conveyed  to  the  third  vertebra  by  the 
body,  in  the  middle  line.  Hence  the  axis  is  like  a  railway  truck 
the  buffers  at  the  ends  of  Avliich  do  not  correspond  in  position. 
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To  im-ct    I  liis  St  rin'ii,  w  liicli  is  :i  (l;iil\  ci-  Ii(.iifl\  cxci-cisc,  Idit  t  I'CSSCS 
of  IxHic  arc  (1('\ cloix'd. 

Vui.  20. 


Si(l<^  view  of  the  axis,  showinjr  tli(>  opposite  inclinations  of  the  l)o<ly  and 
tlic  inferior  artic-\ilar  facets,  and  also  the  fact  that  the  superior  ai-ticidar 
facets  have  no  direct  siij^port.     (Enlarged.) 

If  tlie  bone  is  looked  at  sideways,  it  will  he  noticed  that  the 
lower  surface  of  the  body  is  curved,  the  anterior  edge  being  a 
good  deal  loAver  than  the  posterior.     Consequently  the  body  of 

Fig.  21. 


A  diagram  showing  the  vertical  lino  of  fracture  as  it  occiirs  through  the 
unsupported  part  of  the  axis. 

the  axis  is  placed  upon  an  inclined  plane  which  is  directed  down- 
ward and  forward.  '^J'he  natural  forward  inclination  of  this 
plane  is  much  increased  when  the  head  is  flexed.  If  attention 
is  now  paid  to  the  inferior  articular  surfaces,  they  will  be  seen  to 
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l)t'    precisely  opposite    in   their    inelinutioii,   iiainely   downwards 
and  backwards.     The  superior  articular  facets  are  not  in  corre- 


Fi.i.  22. 


Superior  view  of  the  axis,  sliowino-  the  position  of  the  fracture. 

spondence  with  these  ])ut  are  placed  between  the  body  and  the 
lower  articular  surfaces. 

Hence,  tlie  a<vis  is  sujyported  hy  the  third  cervical  vertebra  ujion 
tiro  ojrpositeUj  inclined  planes  ivhich  are  not  continuous  witli  each 

Fio.  23. 


Side  view  of  the  axis,  showino-  the  course  of  fracture  through  the 
unsuj^ported  part.     (Enhxrg-ed.) 

other;  and  in  between    them  there  is  a  portion  ivhicli  carries  the 
head,  unsupported  by  any  structure  (Fig.  21). 

This  unsupported  part  bears  the  superior  articular  facets  and 
is  therefore  the  part  whence  weight  and  violence  are  transmitted 
to  or  from  the  head.     Further,  this  same  unsupported  arch  is 
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rendered  weakei-,  heiiii;-  split  liy  I  lie  ciiii;!!  of  ilie  veftel)r;il 
artery.  It  is  (Ins  areli  wlneli  will  :iiid  does  hi-eak  when  \  iolenec; 
is  applied  to  it  aldii^"  the  era  iiio-spinid  axis.  This  is  the  IVacturo 
to  wliieli  I  would  dn'eef  attention.  ||  is  I  lie  i-cj-idn  most  likely 
to  suiTcM*  in  any  accident-  to  {\\v.  spine.  It  I  he  pedicles  ai-(i 
(hdined  as  the  bony  processes  which  connect  the  lamina'  and 
transverso  processes  witli  the  bodies  of  the  vei-tehi-a',  it  is  a 
fracture  of  tlie  pedicles.  A  specimen,  wlieii  looked  at  from  above 
(Fig.  22),  shows  that  the  fracture  starts  in  tlie  posterior  ])art  of 
the  superior  articular  facet,  opens  tlie  carotid  canal,  juid  ends  by 
separating  the  posterior  root  of  the  transverse  process  from  the 
inferior  articular  surface  which  is  immediately  hehind  (Fig.  2.'5). 
Out  of  the  twenty-two  instances  of  this  fracture  which  I  Ikivc 
been  able  to  find,  seven  were  the  result  of  hanging.  Their  ])ro- 
duction  is  that  violent  traction  is  put,  obliquely  and  in  opposite 
directions,  on  the  inferior  articular  process  and  body  of  the 
vertebra,  breaking  the  unsupported  arch  of  the  axis  just  as  one 
can  snap  a  bird's  merrythought.^ 

Case  1.— Battle  (^Clin.  Soc.  Trans.,^  1903,  p.  232)  : 
A  man,  aged  56  years,  fell  down  a  staircase  a  month  previous  to 
his  admission  to  St.  Thomas'  Hospital,  hitting  the  back  of  his  head, 
which  was  at  the  time  acutely  flexed.  He  had  resumed  work  and 
continued  it  for  a  fortnight.  He  had  a  stiff  neck,  and  later  there 
was  some  pain  over  the  back  of  tlie  neck  and  shoulders.  The 
neck  was  held  stiffly  and  the  movements  w^ere  limited.  A 
skiagraph  showed  that  there  was  a  fracture  of  the  pedicles  of 
the  axis.  There  w^as  no  paralysis  or  anaesthesia.  The  head  was 
held  flexed  on  the  chest.     Recovery. 

At  the  time  of  w^riting  (September,  1906)  the  man  is  in  St. 
Thomas'  Hospital,  with  inoperable  malignant  glands  on  the  left 
side  of  his  neck.  There  is  no  obvious  primary  growth  and  it  is 
possible  that  the  glands  (sarcoma  ?)  are  connected  with  the 
fracture. 

Case  2.— Bouvier  (^Bull.  de  TAcad.  de  Med.  de  Paris,'  1843, 
vol.  ix,  p.  344)  : 

A  woman,  aged  76  years,  fell  out  of  bed,  head  foremost.  She 
complained  of  pain  in  the  neck,  which  was  rigid,  the  head  being 

'  For  "  The  Lesions  which  result  from  Judicial  Executions  "  see  '  St.  Thomas's 
Hospital  Reports,'  190G. 
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iiiinu)Viil)k'.  Tilt'  patient  sustaiiu'd  her  lii-iid  with  lier  liiiiids. 
There  was  slit:;;ht  diiiiiniitiou  of  seii.sil)ility  in  the  k't't  ii])j)('r  liinl) 
and  occasional  endjarrassment  of  speech.  Death  three  days 
after  the  accident. 

Fia.  2i. 


A  side  view  of  the  patient  (Case  1).  showing-  the  flexion  of  the  head. 

Post  mortem. — The  posterior  half  of  the  axis  was  completely 
separated  from  the  body.  This  fracture  had  evidently  taken 
place  in  front  of  the  inferior  articular  processes.  The  direction 
of  the  fracture  is  transverse  from  side  to  side  and  exactly  per- 
pendicular to  the  bone.     On  the  left  side  it  is  immediately  in  front 
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1)1  llu'  inli'ridi-  art  iciihii-  process,  I  lie  lamina',  and  interior  arli nil ;ir 
processes.      h   proscrNcd  its  {'onncct  ion  uitli    tlic   lliird    vertebra 
the  posterioi-  part  ol   (lie  atlas,  and  t  lie  l)od\'  of  the  axis. 

Cask  :>.— Corner  (M'lin.  Soc.  Ti-ans.,'    MM):),  p.  'J.M.,  mIso   lOOr,, 
]>p.  lM'J  and  '1\'\)  : 

I'].  T  -,  a^'i'd  oO  yeai-s,  a  cahnian,  was  dozin*^'  in  a  (diaii-  on  a 
Siiiulay  afternoon  and,  in  nodding-,  rolUul  out  of  his  eliair  into 
the  cornel'  of  tlie  room.  His  liead  was  flexed  and  there  was 
no  oM'eat  violcMice.  The  pain  at  the  time  was  descriljed  as 
"  simply  shocd<ing."  J t  was  situated  hi^h  np  in  his  neck.  lie 
was  assisted  to  rise,  thougli  tliere  was  no  paralysis  or  antesthesia. 
Having  been  ])iit  to  bcul,  lie  remained  there  rather  out  of  ex- 
pediency than  actual  necessity.  It  was  not  till  the  fifteenth  day 
that  he  came  to  the  out-patient  department  at  St.  ^rhomas\s 
Hospital.  When  seen  he  was  found  to  have  pain  and  rigidity  in 
the  upper  part  of  his  neck.  He  also  complained  of  pain  along 
his  right  great  occipital  nerve.  A  skiagraph  was  taken  by  Mr. 
A.  H.  (Jreg  which  revealed  fractures  of  the  pedicles  of  his  axis. 
He  was  treated  with  quiet  and  rest,  followed  by  massage;  he 
commenced  to  drive  his  cab  again  in  about  twelve  weeks'  time. 
Nearly  seven  months  after  the  accident  he  was  shown  at  the 
Clinical  Society.  At  that  time  the  movements  of  his  head  were 
quite  good,  but  he  still  complained  of  curious  numb  feelings 
over  the  area  of  his  right  great  occipital  nerve. 

Description  of  the  injury.  —  The  anterior  skiagraph  of  the 
spine  showed  nothing.  The  lateral  view  showed  very  distinctly 
a  fracture  of  each  pedicle.  That  on  the  right  side  was  displaced 
a  little  upwards,  so  that  the  ends  of  the  ft  agments  were  seen, 
in  the  side  view,  above  those  of  the  left  pedicle.  The  fact 
that  the  fragments  of  the  broken  left  pedicle  were  but  little 
displaced  is  seen  in  the  obscurity  which  it  leads  to  in  the  skia- 
graph of  the  lower  part  of  the  fracture.  The  greater  displace- 
ment of  the  fragments  of  the  right  side  explained  the  injury  of 
the  corresponding  great  occipital  nerve.  The  line  of  the  fracture 
is  as  follows  :  Above,  it  starts  at  the  outer  and  ])osterior  })ai-t  of 
the  superior  articular  processes  of  the  axis  and  passes  downwards 
and  backwards,  to  end  on  the  inferior  surface  of  the  pedicle  just 
in  front  of  the  inferior  articular  process.  The  arch  of  the  axis 
is  in   conse([ueiice  completely  se})arated  from    the   body.     It  is. 
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hovvevt'T,  held  in  its  nurmal  position  by  the  lij^anienta.  'i'he  body 
of  tho  axis  c-an  })t'  seen  to  })e  displaced  a  little  forwards;  this 
forward  movement  of  the  body  is  checked  by  the  locking  of  the 
odontoid  process  between  the  anterior  arch  of  the  atlas  and  the 
transverse  liji-ament,  tluis  savin i>-  the  nnm  from  immediate  death. 
Recovery. 

Case  4. — Corner  (St.  Thomas's  Hospital  Mnsenm  Catalogue). — 
Fractures  of  the  atlas,  left  lateral  fracture  of  the  axis,  and  rotatory 
dislocation  of  the  right  side  of  the  atlas  ('  Clin.  Soc.  Trans./  1905) : 

Unfortunately,  this  most  remarkable  specimen  has  no  clinical 
history;  but,  fortunately,  the  subject  of  the  injury  lived,  as  is 
evidenced  by  the  signs  of  sound  repair  about  the  fracture.  As 
a  result  the  bones  carry  marks  which  have  been  engraved  ui)on 
them  by  the  movements  of  the  neck  subsequent  to  the  healing  of 
the  fracture.  These  tell  their  own  tale  and  enable  us  to  learn 
something  of  the  history  of  the  accident.  The  specimen  consists 
of  part  of  the  occipital  bone  and  the  atlas,  the  axis  being 
wanting.  However,  the  atlas  bears  upon  it  unmistakable  signs, 
articular  surfaces,  of  the  condition  of  the  axis. 

The  occipital  hone  is  ankylosed  on  both  sides  of  the  atlas.  It 
is  impossible  to  say  whether  or  no  there  has  been  any  fracture 
of  the  condyles ;  probably  there  has  not  been. 

The  atlas  is  much  misshapen  is  consequence  of  fractures  which 
have  been  completely  repaired  by  bone,  ankylosis  to  the  occiput 
accompanying  that  repair.  A  fracture  has  taken  place  at  the 
apex  of  the  posterior  arch  which  has  not  been  united  by  bone. 
In  the  reg'ion  of  the  rio-ht  lateral  mass  there  has  been  a  further 
injury.  This  fracture  has  apparently  been  comminuted, 
accounting  for  the  great  deformity  of  the  lateral  mass.  The 
damage  to  the  atlas  has  been  confined  to  the  right  side,  a  point 
which  indicates  that  the  head  at  the  moment  of  the  accident  was 
on  the  right  side,  so  that  all  the  violence  was  transmitted  to  the 
right  condyle.  The  ankylosis  of  the  corresponding  occipito- 
atlantal  joint  was  a  direct  consequence  of  the  injury,  whilst  the 
ankylosis  of  the  joint  of  the  opposite  side  was  secondary  and 
the  result  of  that  on  the  right. 

The  fractures  of  the  atlas  were  two  in  number.  The  primary 
one  was  in  all  probability  the  comminution  of  the  right  lateral 
mass,  owing  to  the  right  occipital  condyle  being  driven  on  to  it. 
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On  Jlfi'oiinl  <  il  t  lie  iii('cli:iiiic;il  (lisposil  i(  •!!  nf  t  lie  ;i  iM  icii  l;i  r  su  I'liiccs, 
tlio  Siiiiic  iiiipaci  udiild  iilso  (Iiinc  llic  l;ii(r;il  iiiiiss  (Mil  u  ;ir(l  ;iii(i 
Icatl  I<>  ;i  sccondiiry  sn:i|)|>m<^"  nl'  ihc  posterior  arcli,  ;is  in  tlic 
broakiiiLi-  of  ;i  l)ir(l's  "  iiici-i-\ -i  Imnulii ." 

'Vhv  coiulit  ioii  and  dis|»(  isil  k  m  ol  I  lie  d.ris  can  onlv  he  iidcri'cd 
by  tlu»  articular  facets  on  the  under  sni-f';ice  of  the  atlas.  The 
left  ai'ticular  facet  is  niai-kedly  sinallei-  tli;in  it  usually  is^  and 
has  bcH'ii  covered  with  cartila^'c  in  the  recent  state.  The 
facet  for  the  odontoid  process  ])r(>s(Mits  many  peculiarities. 
Instead  of  bein^-  more  or  less  circidai-,  it  isnnndi  elongated  fj*()ni 
above    downwai'ds,  and    the    pi'occss   had  evidently  articulatecl 

Fid.  25. 


The  specimen  in  the  Museum  of  St.  Thomas's  Hospital  described  in  the  text. 

with  the  left  side  of  the  foramen  magnum.  Its  vertical  or  long 
axis  is  oblique,  and  quite  out  of  harmony  with  the  left  facet 
just  described.  Therefore  between  these  two  facets  there  must 
have  been  a  fracture  of  the  axis,  as  there  is  no  joint  to  have 
become  dislocated  to  give  rise  to  the  abnormal  disposition  of  the 
articular  surfaces.  Under  the  large  deformed  riglit  lateral 
mass  of  the  atlas,  and  continuous  with  the  articular  surface  for 
the  odontoid  process  just  mentioned,  is  a  new  facet  which  must 
have  been  an  articulation  between  the  atlas  and  the  body  of 
the  axis.  To  the  right  of  this  impression  there  is  the  place  where 
the  right  articular  facet  for  the  axis  should  l)e.  This  can  be  traced 
in  outline  but  the  surface  has  evidently  not  been  covered  with 
cartilage  in  the  fresh  state.     There  nnist  have  been  a  dislocation 
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here  as  there  has  been  no  ankylosis  of  the  athiiito-axoid  j(jints. 
To  sum  up,  the  articuhir  surfaces  on  the  under  part  of  tlie  atlas 
indicate  that  there  had  been  a  lateral  fracture  of  the  left  side  of 
the  axis,  involving  the  outer  [)art  of  the  superior  articular  facet, 
and  there  has  been  a  dislocation  of  the  rest  of  this  joint  and  also 
of  that  of  the  riglit  side.  Tiiat  is  to  say,  tJitre  ham  been  a  lateral 
fracture  of  th^  acU'  with  rotatory  dislocation  of  the  atlas  ivithoiU 
L'liiisDig  death  or  paralysis,  as  the  huu'is  Jiice  trorn  )Lew  facets  for 
thetnselrt'S. 

The  dislocation  has  resulted  also  in  the  displacement  of  the 
right  fragment  of  the  atlas  bodily  backwards  and  slightly 
inwards  and  the  left  fragment  forwards  and  outwards.  There 
is  also  some  rotation  of  the  vertebnx)  on  their  transverse  axes. 

A  few  words  must  be  said  as  to  the  possibility  of  a  fracture  of 
the  odontoid  process  having  occurred.  This  seems  not  an  un- 
likely thing  when  the  })resence  of  the  unilateral  dislocation  of 
the  atlas  is  taken  into  account.^  But  there  are  several  reasons 
to  make  us  think  otherwise.  In  the  first  phice,  the  process  has 
worn  for  itself  a  well-marked  facet,  which  a  broken-off  process 
would  hardly  be  expected  to  do  for  itself.  Such  might  occur 
if  the  fragments  united  with  bone.  But  it  is  known  that 
fibrous  union  occurs  in  1)7  per  cent,  when  this  fracture  is 
repaired.^  Also,  the  articular  facet  for  the  odontoid  process  is 
continuous  with  the  new  facet  for  the  body  of  the  axis,  as  has 
been  pointed  out  above.  This  continuity  of  articular  surfaces 
naturally  suggests  continuity  of  bony  structure,  and  therefore 
no  fracture.  Apparently  it  luis  preserved  its  proper  anatomical 
relationship  with  the  body  of  the  axis,  as  is  shown  by  the 
facets.  The  integrity  of  the  process  would,  moreover,  have  a 
great  deal  to  do  with  the  prevention  of  instantaneous  death,  for 
by  locking  between  the  anterior  arch  of  the  atlas  and  the  trans- 
verse ligament  it  will  limit  the  displacement  of  the  axis  and 
prevent  damage  to  the  spinal  cord  and  its  membranes.  In  this 
we  may  compare  Lowson's  case  (8).  As  there  was  a  left  lateral 
fracture  of  the  axis  present,  the  consequent  displacement  would 
save  the  odontoid  process  from  fracture. 

At  the  meeting  of  the  Clinical  Society  of  London  at  which  this 
specimen  was  shown  to  illustrate  some  living  cases  it  was  sug- 
gested that  the  fractures  and  displacements  were  the  results  of 

I'Med.-Chir.  Trans./ 1907. 
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disease  ;i  11(1  not  nl'  t  lie  lie;i  Hiil;'  ( »!  ;i  11  in  ]iii"\  •  'Tlie  lesions,  however, 
are  so  iinitonii  willi  those  t'oiiiKJ  iii  the  ;ill;is  iiiid  ii.xis  as  the 
result  ot"  trwiniia  that  the  aiitlit»r  has  not  seen  reason  to  change 
liis  opinion. 

Cask  5.-1)1. ll)(.l  ('  l^>iill.  el  Mem.  Soe.  de  Chir.,'  I'ai-is,  IlKK), 
47): 

A  teiiiah",  an'od  5U  years,  fell  downstairs.  Slic;  was  taken  to 
tli(>  liospital  tliree  days  later  and  was  found  to  have  a  fracture 
of  the  left  radius,  another  of  the  suro-ieal  neek  of  tlu;  left 
linniei-us,  and  violent  })ains  in  the  na])e  of  tiie  neck.  A  diagnosis 
of  lateral  dislocation  of  the  atlas  and  axis  was  made.  Thei'e 
Avere  no  paralytic  or  anaesthetic  syni])tonis.  Deatli  on  tin; 
seventh  day. 

Post  mortem. — The  fracture  was  found  to  be  in  the  right 
lamina  of  the  axis,  at  the  point  of  union  between  that  lamina 
and  the  articular  process. 

Case  6. — Francis  (^Brit.  Med.  Journ./  1886,  vol.  i,  j).  116): 
Fracture  of  the  atlas  with  lateral  fractures  of  the  axis. 

A  man,  aged  50  years,  fell  twenty  feet  backwards  off  a  ladder, 
striking  the  back  of  his  head  against  a  plank.  There  was  pain 
on  rotation  of  the  head,  paralysis  of  the  upper  limbs  and  the  left 
lower  limb.  For  a  time  he  made  steady  progress;  then  pains 
appeared  in  his  joints,  with  effusion  into  the  right  knee. 
Complete  paralysis  followed  and  death.  Death  on  the  twx^nty- 
seventh  day. 

Post  mortem. — The  posterior  part  of  the  ring  of  the  atlas  was 
broken  off.  The  axis  was  also  fractured.  The  line  of  fracture 
passed  through  the  posterior  parts  of  the  atlanto-axial  articular 
surfaces,  between  the  pedicles  and  the  body  of  the  vertebra. 
The  arch  was  quite  separated  from  the  body.  There  was  no  dis- 
placement or  sign  of  repair. 

Case  7. — ^filner  (^  St.  Bart.^s  Hosp.  Heports,'  1874,  vol.  x,  p. 
315)  :  Fractures  of  the  atlas,  with  lateral  fracture  of  the 
axis. 

A  man,  aged  38  years,  fell  from  the  top  of  a  house,  a  distance 
of  seventy  feet.     Death  was  instantaneous. 

Post  mortem. —  On  making  an  incision    over  the   spinous  pro- 
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cesses  of  tliu  cervical  vertebra?  there  was  found  a  complete 
dislocation  of  the  occipital  bone  on  the  atlas.  All  ligaments 
vvhicli  connected  this  and  the  axis  with  the  occiput  were  torn 
across.  Tlie  superior  articular  surfaces  of  the  atlas  were  un- 
injured, but  the  posterior  arch,  where  it  joins  the  lateral  masses 
on  either  side,  was  broken  transversely.  There  was  no  disloca- 
tion between  tlie  atlas  and  the  axis.  There  was  a  fracture 
of  the  axis,  commencing  at  the  posterior  part  of  the  superior 
part  of  the  articular  process,  descending  downwards  and 
outwards  nearly  to  the  posterior  inferior  angle  of  the  inferior 
articular  surface,  the  portion  of  bone  not  being  quite  detached. 
The  medulla  oblongata  and  both  vertebral  arteries  were 
divided.  There  were  multiple  severe  injuries  to  the  abdominal 
viscera. 

Case  8. — Lowson  ('  Med.-Chir.  Trans.,'  1885,  vol.  Ixviii,  p.  13o) : 
A  man,  aged  65  years  at  the  time  of  the  accident,  in  the  dark 
fell  into  a  well  six  feet  deep.  He  lay  unconscious  for  some  time 
and  when  he  recovered  complained  of  excruciating  pains  in  the 
neck  and  that  movements  of  the  head  caused  agony.  Rotation 
of  the  head  was  not  impossible,  but  limited  and  painful.  The 
chin  was  tilted  upwards  and  the  occiput  depressed.  The  mouth 
was  kept  open  and  all  respiration  was  oral.  The  swallowing  of 
solids  was  difficult.  On  examining  the  throat,  the  soft  palate 
and  uvula  were  seen  to  be  pushed  forwards  by  a  tumour  pro- 
jecting from  the  posterior  wall  of  the  pharynx.  The  apex  of 
this  mass  resembled  the  projecting  lip  of  a  cervical  vertebra. 
No  paralysis.     Death  from  other  causes  ten  years  later. 

Fast  mortem. — The  axis  and  the  odontoid  processes  were  bent 
backwards  at  an  angle  of  60°  with  the  horizon.  There  was 
complete  ankylosis  between  the  bodies  of  the  second  and  third 
vertebne,  with  the  exception  of  a  small  angular  interval  the 
front  of  which  was  filled  with  the  remnant  of  the  intervertebral 
disc.  The  areli  of  the  axis  overlapped,  enclosing  that  of  the 
third  vertebra,  and  Avas  ankylosed  to  it.  The  upper  articular 
processes  of  the  third  cervical  vertebra  were  merged  in  the 
pedicles  of  the  axis.  The  lower  articular  processes  of  the  axis  were 
widely  separated  from  the  transverse  processes  and  situated  on  a 
level  with  the  corresponding  processes  of  the  third.  The  atlas 
showed   two  anomalies:   (1)   there  was  a  foramen  instead   of    a 


LTodVc  loi*  llic  \  (Tl  clti-;!!  ;iil('i'\,  :iii(l  (2)  :i  Ixhin  |)r<)C('ss  |»|-()j('c-U'il 
from  I  lie  jxtslcrKu-  iii'cli  lo  I'csl  on  tlic  I'oot  o|'  I  lie  spinous 
Uroccss  (»l   t  lie  second. 

In  iicconnt  ini;'  for  llic  nitulc  in  wludi  the  iii|ni'ics  liiid  occiiri't-d, 
it  socnis  |»rol);il>l('  llnil  in  fiilliiiL;-  tlic  no-Icx  cjiinc  lii'st  in  contiict 
with  llic  LjToiind  iind  tlic  iinpctns  of  llic  ti'iink  inip;iclcd  tin; 
upper  ;irticul:ir  processes  of  tlio  lliinl  \  (•rtcl)r;i  into  llic  second. 
'I'he  trunk  then,  fiilliuiif  backwards,  douhU'd  up  the  neck  and 
hurst  the  antei'ior  coninion  li<^aiucnt  and  drove  tlie  body  of  llie 
axis  forwards  and  so  «^ave  the  odontoid  process  tlie  tilt. 

One  lialf  of  tlie  specimen  is  jit  Leeds  iiud  tlie  other  at 
Aberdeen  (Aberdeen  University  Pathological  Museum  Cata- 
logue). 

692,  l^rofessor  Ogston's  Collection :  "  The  line  of  fracture 
"svas  through  the  posterior  part  of  the  upper  articular  processes  of 
the  axis  and  probably  also  through  the  laminio  of  the  same  bone." 
Yorkshire  College,  Leeds,  Pathological  Museum  Catalogue,  a  81. 

Case  9. —  l^-ofessor  Paterson  (^  Journ.  Anat.  and  J^hysiol.,' 
1889-1890,  vol.  xii)  : 

From  a  case  of  judicial  suspension.  The  axis  Avas  fractured 
through  the  pedicles,  causing  separation  of  the  arch  from  the 
body  and  the  odontoid  process  ;  on  the  left  side  the  transverse 
process  was  broken  off.  The  transverse  processes  of  the  third 
cervical  vertebra  were  broken,  that  on  the  left  side  only 
incompletely.  There  was  a  dislocation  between  the  second  and 
the  third  vertebrae. 

Case  10.— l^icou  (^  Bull,  do  la  Soc.  Anat.  de  Paris,'  1894,  vol. 
Ixix,  p.  873)  : 

A  man,  aged  52  years,  w^hilst  seated  on  the  box  of  a  carriage 
had  an  attack  of  vertigo  and  fell,  head  foremost.  The  arms 
and  shoulders  were  painful,  the  muscles  of  the  neck  contracted. 
Rotation  of  the  head  was  possible;  flexion  and  extension  were 
painful.  There  was  a  depression  along  the  spinous  processes  of 
the  neck,  and  there  w^as  a  projection  in  the  pharynx  indicating 
a  displaced  vertebra.  There  were  urinary,  respiratory,  and 
motor  '^troubles."  Death  three  and  a  half  davs  after  the 
accident. 

Post  viortan. — 'J'he  ligaments  between  the  occipital  bone,  atlas. 
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and  axis  wvva  intact.  Tlii'  two  tirst  vertebra?  were  t'uund  closely 
united  together  by  their  fibrous  bands;  ))ut  the  inferior  face  of 
the  body  of  the  axis  was  completely  detached  from  the  inter- 
vertebral disc  between  it  and  the  third  cervical  vertebra  and 
fractured  transversely.  The  anterior  common  vertebral  ligament 
was  torn  completely  across  between  the  axis  and  the  third 
vertebra.  A  portion  of  the  subaxoid  intervertebral  disc  remained 
adherent  to  a  "  beak  ^^  of  the  axis.  The  fibrous  capsules  of  the 
articular  processes  of  the  axis  and  the  third  vertebra  were  torn 
on  both  sides.  'J'he  atlas  had  a  bilateral  incomplete  transverse 
fracture  of  its  posterior  arch.  It  also  had  a  transverse  incom- 
plete bilateral  fracture  opening  below  and  dividing  the  axis  into 
two  parts  ;  the  anterior  one  com})rised  the  body  with  the  odontoid 
process  intact,  the  right  superior  articular  facet,  and  the  anterior 
two  thirds  of  the  left.  The  })osterior  one  consisted  of  the  left 
transverse  process,  the  two  inferior  articular  processes,  the 
lamina?,  and  the  arch  with  the  spinous  process.  The  right  trans- 
verse process,  of  which  two  roots  were  fractured,  was  completely 
detached  from  the  rest  of  the  vertebra. 

Case  11. — Wyman  (VBoston  Med.  and  Sui-g.  Journ.,'  1862, 
vol.  Ixv,  p.  333)  : 

The  bones  were  taken  from  a  dissecting-room  subject  and 
nothiny-  was  knoAvn  of  the  history. 

The  first  four  cervical  vertebnv,  the  second,  third,  and  fourth 
were  ankylosed  with  each  other,  and  the  following  abnormalities 
were  noted  :  A  part  of  the  body  of  the  axis,  with  the  odontoid 
process,  the  whole  of  the  (superior)  articulating  surface  of  the 
left  side  and  a  large  portion  of  the  right  had  been  detached 
from  the  arch,  carried  obliquely  forward,  depressed  in  front  of 
the  third  vertebra,  and  ankylosed  Avith  it.  The  line  of  the  separa- 
tion, though  obscured  by  subsequent  changes  in  the  surface  of 
the  bone,  appears  to  have  been  from  above  downwards  obliquely 
forwards  through  the  body  of  the  bone,  through  the  left  pedicle 
just  behind  the  foramen  for  the  vertebral  artery,  and  on  the 
right  side  through  the  hinder  part  of  the  articular  process, 
leaving  the  foramen  for  the  vertebral  artery  in  connection  with 
the  arch  behind  it.  The  base  of  the  odontoid  process  was  in 
front  and  on  a  level  with  the  body  of  the  third  vertebra.  The 
body  of  the  axis,  when  seen  in  front,  has  its  natural  texture,  but 
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is  {•(Mil  JiukmI  (low  iiu  ;i  I'd  liv  ;i  lliick  ;icci(l(iit  :i  1  ( issilic  (Icjidsil  iiiid 
is  ;mk\l(is(Ml  willi  tlic  tVoiit  ol  I  lie  ICiiilli  nciM  ('l)i";i,  uliicli  is 
liioslK'  coiicciilcd  1)\  il.  Tlic  ;ii'(di  ol  I  lie  ;i.\is  rem;!  ills  in  its 
ii:iliir;il  jiosil  ion,  mid  is  iiiikyloscd  with  tlic  tliird  \  crtcl)!-;!  hy 
iiKMiis  of  Its  iirticiiliir  processes.  'I'Ik;  space  correspondinj^;  witli 
the  inlcr\-crt(d)ral  roraiiicii  is  liridn'cd  ovci*  l»y  ad ventitiouH  bone. 
JUdiind  the  odontoid  process  tlie  rcniaininij"  portion  of  tlie 
ol)li(piely  truncated  body  <»!  the  axis  is  seen  in  its  natural 
})()sition.  The  roranieii  tor  th(>  vertel)ral  artery  in  tlio  axis  on 
the  left  side,  instead  of  liciiiL!'  aboNc  tliat  (»f  the  next  vertebra 
below^  is  in  front  of  it^  but  is  in  its  natural  ])osition  on  the  v']<s\\t 
side. 

Th(^  atlas  presents  several  abnormal  conditions.  Its  npper 
articulating  snrface  on  the  left  is  polished  fi-oni  direct  contact 
with  the  condyle  of  the  occipital  bone.  The  arch  is  not  closed 
np  posteriorly,  as  if  from  the  effects  of  disease  (fibrous  union  of 
a  fracture)  ;  on  the  under  edge  of  the  arch  there  exists  on  each 
side  an  accidental  articular  surface  corresponding  with  similar 
ones  on  the  upper  edge  of  the  axis,  w'here  the  two  bones  had 
rubbed  on  each  other.  These  "  false  '^  articulating  surfaces  are  in 
the  direct  line  of  the  true  ones  below.  When  placed  on  the  axis, 
the  atlas  is  in  advance  of  its  natural  position,  in  consequence  of 
the  odontoid  process  having  been  carried  forw^ards,  and  its  arch, 
instead  of  being  just  above  that  of  the  axis,  overhangs  that  of 
the  spinal  canal  and  thus  very  materially  diminishes  the  diameter 
of  it.  Sufficient  space  is  left  to  lodge  the  spinal  cord  without 
compression,  but  not  enough  to  admit  of  freedom  of  motion. 

Case  12. — Gayet  (^Mem.  de  la  Soc.  de  Sci.  Med.  de  Lyon,^ 
1870,  vol.  X,  p.  8)  :  Lateral  fracture  of  the  axis,  fractures  of  the 
atlas  and  odontoid  process. 

A  w^oman,  falling  downstairs,  clutched  at  a  support  and 
stopped  herself  with  a  jerk.  Afterwards  she  complained  of  pain 
in  her  neck  and  had  to  support  her  head  with  her  hands.  Three 
weeks  later  there  was  a  distinct  prominence  of  the  spine  of  the 
axis.  One  night  on  attempting  to  rise  from  bed  she  fell  and 
immediately  became  paralysed.  Death  three  weeks  after  the 
accident. 

Post  mortem. — There  was  a  fracture  of  the  left  lateral  mass  of 
the  atlas,  another  of  the  right  lateral   portion  of  the  axis  ;   the 
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odontoid    process    was  ])rokoii  off    at    its   ])as('.     'i'lic    axis    was 
carrit'd  fttrward,  conipressing  the  cord. 

Cask  13. — St.  Thomas'  Hospital  Museum  Catalo(j;ue  : 
188.  The  cervical  vertebne,  wantino;  the  athis.  The  axis  is 
fractured  on  each  side  through  the  upper  articuhir  processes,  and 
the  fractures  involve  the  foramen  for  the  vertebral  artery  and 
apparently  detach  the  arch  from  the  body  of  the  vertebra.  The 
intervertebral  substance  and  the  articular  ligaments  between  the 
axis  and  the  third  vertebra  are  ruptured.  The  spinal  cord  was 
crushed  at  this  situation.  The  spinous  processes  of  the  sixtli 
and  seventh  cervical  vertebra^  have  also  been  detached  in  the 
fracture. 

Obtained  by  the  late  Mr.  Le  Gros  Clark  in  188-5  from  a 
woman,  aged  58  years,  who  died  on  the  fourth  day,  quite 
suddenly,  after  an  accident.  She  had  also  a  fractured  base  of 
her  skull  and  lower  jaw. 


Case  14. —  University  of  Cambridge  Pathological  Museum 
Catalogue  :  Fractures  of  the  atlas  and  lateral  fractures  of  the 
axis. 

1334  A.  Fracture  of  the  atlas  through  both  sides  of  its  arch. 
Fracture  of  the  axis  through  both  sides,  traversing  the  hinder 
parts  of  the  upper  articular  facets  and  passing  in  front  of  the 
lower  articular  facets.  The  anterior  and  lower  part  of  the  body 
of  the  axis  is  broken  off. 

History. — From  a  man,  aged  50  years,  who  fell  from  a  hay-stack 
on  to  the  back  of  his  head.  At  first  there  was  nearly  complete 
paralysis  of  the  limbs,  though  not  of  the  thumb  muscles.  The 
paralysis  to  a  great  extent  subsided  but  returned  again  later. 
He  became  feverish  and  died  five  weeks  after  the  accident. 
There  was  a  small  abscess  at  the  base  of  the  skull  and  another 
amongst  the  muscles  of  the  back ;  the  latter  was  not  connected 
with  the  fracture. 

Case  15.  —  Trinity  College,  Dublin  (Pathological  Museum 
Catalogue.     Judicial  Series)  : 

(1)  Atlas,  no  lesion.     Lateral  fracture  of  the  axis. 

Axis. — The  left  transverse  process  removed  in  such  a  manner 
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jis  to  l(';i\('  intact  the  ciiiKiI  tor  tlic  \  ciM  chi';!  1  :ii-|ci'\',  except  lor 
a  small  |»ortioii  near  tlie  |iiiicliMn  ol  tlie  anterior  ami  posterioi* 
rout.  Tlie  tnliercle,  w  it  li  nearlv  tlie  entire  exieiil  of  tlie  inferioi" 
aspect  ol  t  he  anleiMor  ami  posterior  r<»ots,  was  i'enio\('(l,  the  line 
of  tlie  rractiiri*  hi'inii"  ohliipiely  upwards  ami  oiil  wards.  The 
tliird  and  t'onrth  vertebra'  were  I'ractiired  and  sepai-ated  from 
oacli  oth(>r. 

Case  10. — Trinity  (.^oUoge,  l)id)lin:      Fracture  of  the  axis. 

(2)  Atlas. — The  ri^^lit  transverse  process  liad  its  anterior  root 
removed  close  to  the  latcM-al  mass  and  attain  at  tlie  junction  with 
the  posterior  root,  laying  open  the  canal  for  the  vertehi-al  artcj-v 
on  its  lateral  aspect. 

Axis. — The  right  transverse  process  had  its  extremity  broken 
off,  but  the  fracture  did  not  extend  into  the  canal  or  the  vertebral 
artery.  The  posterior  root  of  the  transverse  process  was  broken 
from  its  junction  with  the  pedicle  and  the  inferior  articular 
process.  The  anterior  root  of  the  transverse  process  was  fractured 
at  the  junction  of  the  superior  articular  process  and  the  body,  but 
still  remaining  adherent  as  far  as  union  with  the  posterior  root. 
The  canal  for  the  vertebral  artery  was  opened  on  its  lateral 
aspect.  The  third  and  fourth  vertebra?  were  also  fractured. 
Dislocation  had  taken  place  between  the  axis  and  the  third 
vertebra. 

Case  17. — Trinity  College,  Dublin  :  Lateral  fracture  of  the 
axis. 

(3)  Atlas. — No  fracture. 

Axis. — The  left  transverse  process  had  been  broken  so  as  to 
open  the  canal  for  the  vertebral  artery  posteriorly.  There  was  a 
fracture  through  the  left  pedicle  close  to  the  body  ;  there  was 
also  a  similar  fracture  through  the  right  pedicle. 

Third,  fourth,  and  fifth  vertebra}  were  also  broken.  Disloca- 
tion had  taken  place  betw^een  the  axis  and  the  third 
vertebra. 

Case  18. — St.  Mary^s  Hospital  Museum  Catalogue  : 
113.  The  arch  is  separated  from  the  body  of  the  bone  by  a 
fracture  on  each  side  situated  between  the  superior  and  inferior 
articular    facets.       From    a    criminal    who    had     been    hanu'cd. 
IVesented  by  Mr.  Edmund  Owen. 
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Case  19. — University  College  Museum  Catiilogue : 
1  (*)().  All  axis  separated  into  two  parts  by  a  fracture  passing 
tlirough  the  left  superior  articular  surface  of  the  left  side 
and  the  posterior  extremity  of  the  lamina  of  the  right  side. 
From  a  woman  aged  39  years  who  was  found  dead  at  the  bottom 
of  a  flight  of  fourteen  stairs.     There  were  no  other  fractures. 

Case  20. — The  London  Hospital  Museum  Catalogue  : 
207  A.  The  lamina)  of  the  second  cervical  vertebra  have  been 
detached  from  the  body  by  a  vertical  fracture  which,  on  each 
side,  has  passed  through  the  superior  articular  process,  leaving 
the  anterior  three  quarters  in  connection  Avith  the  body.  'Jliis 
fracture  gapes  on  each  side  to  the  extent  of  a  quarter  of  an  inch, 
the  lamina?  being  on  a  lower  plane  than  the  body.  The  lamim\) 
of  the  third  cervical  vertebra  are  similarly  broken,  but  through 
the  pedicles.  The  intervertebral  discs  between  the  third  and 
fourth  vertebrae  were  ruptured. 

It  has  been  possible  to  obtain  details  of  portions  of  the  clinical 
histories  of  fourteen  of  the  twenty  cases.  Of  these,  seven 
were  males  and  five  were  females.  Nine  were  over  fifty  years 
of  age,  the  oldest  being  a  woman  aged  76  years.  Only  two 
were  known  to  have  been  under  fifty  and  their  ages  were  thirty- 
eio-ht  and  thirty-nine  respectively.  In  eight,  over  50  per  cent,  of 
the  cases,  there  was  neither  paralysis  nor  antesthesia ;  in  three, 
paralysis  occurred  and  in  three  death  was  instantaneous. 
Five  recovered  and  nine  died  ;  in  three  cases,  which  had  had  no 
nervous  symptoms,  death  occurred  very  suddenly.  Of  those 
who  died,  in  three  cases  it  was  instantaneous :  one  died  on  the 
3rd,  4th,  7th,  21st,  3oth,  and  37th  days  respectively.  In  every 
known  case,  except  those  due  to  hanging,  the  violence  was 
applied  to  the  head,  in  far  the  majority  of  which  it  was  applied 
to  the  back  of  the  head.  In  eight  cases  the  fracture  was 
bilateral;  in  five  it  was  unilateral  and  on  the  right  side. 
In  two  more  cases  the  skiagraphs  make  it  appear  that  the 
fracture  was  on  both  sides.  In  four  instances  the  fracture  of  the 
axis  was  accompanied  by  a  lesion  of  the  atlas  which  was  twice 
a  fracture,  once  a  fracture  with  rotatory  dislocation,  and  once 
it  was  complicated  with  fracture  of  the  odontoid  process.  To 
sum  up,  lateral  fractures  of  the  axis  occur  in  people  over  fifty,  are 
usually  bilateral ;  only  60 per  cent,  show  any  spinal  cord  symptoms; 
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iit'drh/  70  j)ir  coif,  rcrovrr  \  flic  riolrncc  is  d/inii/s  inilincf  diid  is 
nsiia/h/  (ipfiliril  fo  flir.  liitcJc  nj  llir  hnnl.  I'k'NOikI  ( licsc  fow 
stjitistical  j)"»iiils,  ('liiiic:il  dchiils  ;ii-('  l;ickiii<j-,  in  spite  ol"  tlic  hict 
tli;it  li\i>  cases  recovered,  I'lit  in  W'vinaii's  and  flie  antli()r\s 
second  case  llie  iiijnry  was  oidv  disc()ver(Ml  posf.  tnorh'm  nuiny 
yeai-s  a  tier  llie  accidenl.  Tlie  (  liief  syinptonis  of  tli(^  injury  ;iro 
pain  and  rigidity  of  tin;  nt>ck.  In  hutli  IJiittle's  and  the  autlior's 
first  case  tlic  head  was  ilexcd.  In  Lowson's  case  it  was  extended. 
In  all,  I  lie  oriij-inal  limitation  of  movement  lias  gradually  passed 
away,  but  not  always  completely.  In  llie  author's  first  case 
(Case  •))  the  man  complained  of  curious  niiml)  feeliii<(s  ovei* 
tlie  distribution  of  the*  rii»'lit  great  occipital  iiei-ve.  This  nerve 
is  situated  immediately  behind  the  sujiericjr  articular  facets  of 
the  axis  and  nuiy  be  easily  included  in  the  callus  uniting  the 
fragments.  Hence  a  lesion  of  the  axis  may  l)e  looked  for  in 
cases  of  intractable  neuralgia  of  this  nerve. 

Of  the  five  who  recovered,  in  two  the  injury  was  discovered 
by  (  hance  after  death,  one  was  examined  after  death  had  occurred 
ten  years  later  from  epithelioma  of  the  jaw,  and  two  are  alive 
and  well.  These  cases  make  it  very  probable  that  there  are  a 
number  of  nndetected  instances  of  this  fracture  and  that  it  is 
more  frequent  than  is  thought.  Considering  its  simple  mechanical 
production  and  the  absence  of  severe  symptoms  in  over  50  per 
cent,  of  the  cases,  it  will  be  found  to  be  a  common  lesion  in 
injuries  of  the  neck. 

In  connection  Avith  this  statement  a  case  of  great  interest  has 
been  placed  at  my  disposal  by  Mr.  Wagstaffe,  formerly  one  of 
the  surgeons  attached  to  St.  Thomas'  Hospital.  As  it  occurred 
in  1887  no  skiagraph  was  taken,  under  which  circumstances 
the  exact  nature  of  the  injury  must  remain  doubtful,  the  man 
having  recovered.  But  it  may  well  have  been  a  lateral  fracture 
on  each  side  of  the  axis  which  separated  the  posterior  arch  from 
the  body  of  the  bone. 

J.  H — ,  a  labourer,  aged  45  years,  when  eleven  years  old  fell 
about  ten  feet  on  to  his  head.  He  was  picked  up  unconscious 
and  "  as  one  dead."  His  head  Avas  twisted  to  one  side  and  was 
placed  straight  by  a  workman.  After  recovering  from  his  un- 
consciousness he  did  not  go  to  bed  or  lay  up  in  any  way.  But 
for  two  years  afterwards  a  bone  in  his  neck  was  frequently  seen 
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to  slip  out  in  the  middle  Hue  of  his  neck  just  below  the  occi[)ut. 
Until  it  was  replaced  he  could  neither  breathe  nor  speak.  Two 
years  later  he  was  f[uite  well  except  that  when  he  stooped  he 
had  pain  and  numbness  in  both  leo;s  In  time  this  cleared  up 
until  he  fell  two  feet  from  a  plank  shortly  before  he  was  seen 
by  Mr.  Wagstaffe.  Then  he  had  bruised  his  left  shouhler 
and  his  old  spinal  cord  symptoms  had  retui-ned.  'Jliis  time  his 
hands  were  affected,  as  well  as  his  legs,  with  pain  and  numb- 
ness whenever  he  stoo})ed. 

The  bladder  was  unaffected.  The  second  cervical  spine  was 
noticed  to  be  prominent  and  when  tapped  the  nervous  symptoms 
could  be  reproduced.  Steady  pressure  on  the  spine  did  not  do  so. 
His  neck  was  treated  with  a  splint  and  he  gradually  recovered. 

In  the  light  of  the  knowledge  gained  from  an  examination  of 
the  proved  cases  of  lateral  fracture  of  the  axis,  Mr.  Wagstaffe's 
case  may  have  been  an  example  of  the  injury  which  was  followed 
by  recovery.  The  diagnosis  made  by  him  was  "  fracture  of  the 
second  cervical  vertebra  with  concussion  of  the  spine."  But  the 
spinal  cord  symptoms  may  have  been  due  to  stretching  rather 
than  to  true  concussion.  As  the  discussion  of  this  point  is  witl\- 
out  the  subject  of  the  present  communication,  the  reader  nuist 
be  referred  to  my  paper  in  the  ^Lancet,'  September  22nd,  1906. 

In  conclusion,  I  have  great  pleasure  in  offering  my  thanks  for 
the  kindness  and  courtesy  which  were  extended  to  me  by  the 
curators  of  the  various  museums  visited  or  written  to  in  the 
course  of  my  inquiry. 

To  this  paper  are  appended  two  more  examples  of  lateral 
fractures  of  the  axis.  They  were  obtained  from  criminals  who 
sutt'ered  the  extreme  penalty  of  the  law.  As  they  have  no 
clinical  bearings,  the  substance  of  the  paper  has  not  been  altered 
to  include  them. 

Capital  Sentences  Commission,  1886. 

(1)  There  was  a  complete  separation  between  the  second  and 
third  cervical  vertebra?.  The  spinal  cord  was  severed.  The  axis 
sustained  fracture  through  its  left  pedicle  at  the  margin  of  the 
superior  articular  facet  and  thro^igh  the  posterior  arch  of  the 
canal  of  the  vertebral  artery,  accompanied  by  downward  dis- 
placement of  that  side.     The  tip  of  the  transverse  process  of  the 


a.    /•;.    WALKl'JR.  99 

l(^ff  si(l('  WMs  hrokcii  (tlT.  ()ii  tlic  i-iij'lil  side  tlicrf  \v:is  ;ni  im- 
piM-rcft  IViict  lire  of  t  lie  ptuliclc  ;il  its  junction  with  the  siipcrioi' 
iii't  U'lihii-  t";ic('t . 

('2)  The  (lislociit  ion  wns  hct  ween  the  sccfjiid  nnd  tliii'(| 
V(M'I('l)r;i\  'I'liciixis  Ii;i(l  susIiiiikmI  ;i  IVwct  m  re  tlii'oML!"li  tin'  ciinMl 
i'oi-  tli(>  \i'rt(d)i-;il  ;ii't(M*y  on  tli(>  left  side.  The  tip  of  the 
t  r;ins\('rso  ])ro('('ss  was  nlso  sepanitcMl.  ()n  the  riu'lit  side,  tlio 
transvrrso  process  was  l)rok(Mi  ofT  but  tluTO  w;is  no  IViictui-c} 
\uU)  tlio  vort(d)ral  cjinul. 

'riio  tips  of  tlic  traiisvorso  processes  oi"  the  lourlh  cervical 
vertebra  were  also  broken  off. 

Tlie  followiiip^  references  are  added  ns  the  subject-matter  of 
the  |):ip(M'  lias  Ixhmi  nuMitioned  in  this  coiiiuiunicat ion  : 

"  The  Kegional  Frequency  of  Fractures  of  the  Spine,"  '  St.  Thomas's  Hosp. 
Rep./  1905,  vol.  xxxiv. 

"The  Lesions  which  Result  from  the  Execution  of  Criminals,"  ibid. 

"  Dual  and  Distinct  Fractures  of  the  Spine/'  ibid. 

"  Spinal  Concussion,  with  some  Remarks  of  Concussion  in  General/' 
'  Lancet/  September  2Gth,  190(5. 

"Fracture  of  Both  Pedicles  of  the  Axis/'  'Clin.  Soc.  Trans./  1904, 
pp.  112-114. 

"  Five  Cases  of  Recovery,  without  Spinal  Cord  Symptoms,  after  Severe  Injury 
to  the  Neck,"  ibid.,  190G,  vol.  xxxix,  pp.  212,  213. 

"  Rotatory  Dislocations  of  the  Atlas/'  '  Annals  of  Surgery,'  1907. 

"Rotatory  Subluxation  of  the  Atlas/'  'Clin.  Soc.  Trans.,'  1907. 

"Fractures  of  the  Odontoid  Process  of  the  Axis,"  '  Med.-Chir.  Trans.,'  1907. 

December  4th,  1906. 


10.   On  the  origin  and  differentiation  of  the  red  hlood-corpiiscles 

in  mammals. 

By  C.  E.  Walker. 
(With  Plates  I  and  II.) 

Ve  eri/throcijtorum  origine  ajnid  mammalia. 
(Cum  tabulis  I,  II.) 

Su.AiMAKir>r. 
LELX'OCYToriU:\[     finormidain     m     nucleis    (in     ossiuni 
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meduliri)  discenumtur  i)lieiiomena  quae  cumillis  in  miclei.s 
cellulai'um  testiculi  aiiiiiuiliuiii  diversoruin  repertis  com- 
parari  possunt. 

Ut  de  his  sic  de  illis  dubitari  iiuii  potest  (piiii  degene- 
rationis  eft'ectus  repraesenteiit. 

Diim  leucocytoruiii  luiclei,  iii  ossiuui  luedLdlA,  {lt'^;eiie- 
rant,  haemoglobinum  in  cellularuin  cytoplasmate  ap})aret. 

Granula  in  serie  disposita  in  cytoplasmate  cernniitur  ; 
lia3c  granula  per  rimas  nienil)rana3  iiuclearis  [)arvas 
transire  videntur. 

Hoc  plieiiomenon  in  erytlirocytis  discerni  potest  apnd 
Amphibia,  qnum  moriuntur  cellulae  postquam  ab  animali 
auferuntur. 

Ant  hoc  modo  ant  membranoe  diruptione  nuclearis, 
erythrocytorum  nuclei  destruuntur. 

Post  cellular  mortem  solum  accidit  extrusio  nuclei 
to  tins. 

In  ossium  medullfi  erythrocyti  permulti  granula, 
nucleorum  diruptorum  residua,  continent. 

Paucis  in  erytlirocytis  lu^c  granula  postquam  cellulas 
in  sanguinem  jacentur  perstant. 

In  erythrocytis  apud  Axolotl  centrosomata  normaliter 
inveniuntur,  duo  nonnunquam,  sa^pius  autem  plura. 

Nonnunquam  reperiuntur,  insuper,  centrosomata  in 
leucocytis  illis  ex  quibus  erythrocyti  oriuntur ;  ha3C  dum 
nuclei  dirumpuntur  persistere  possunt. 

In  medulla  mutantur  erythrocyti  ut  formam  convexo- 
concavam  acquirant. 

In  leucocytis  illis  ex  quibus  erythrocyti  oriuntur 
chromatini  particularum  numerus  definitur,  —  pars 
(pattuor,  videlicet,  chromosomatum  quae  in  cellulis 
soraaticis  animalis   ejusdem  reperiuntur. 
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AiiioiiL:'  the  liMic()i'y((>s'  found  in  tlic  Ixmic-iikiitow  of  inamnials 
is  :i  numerous  cljiss  tlic  nicnilKTs  of  wliicli  dilVcr  Ironi  tlic  other 
cells  in  tlieir  sniallei-  si/e,  in  heiuL;-  Li;ener;illy  nioi'e  or  less 
sj)liei-ic;il  in  sli:ij»e,  and  in  j)ossessin^'  a  siiiiz'lc  lai';4"e  and  i-ounded 
nucliMis.  'rii(>  nuclei  ai'c  l;ir<>^o  in  conipa  i-ison  to  tlie  siz(3  of  the 
cells,  and  (Mch  of  them  coiitains  a  niiml)er  of  masses  ol  elii'o- 
matin  connected  to  each  oilier  hy  sti'ands  of  linin  (•()ntaining 
chromatin  i>"ranulcs  (I'ij^s.  i-'l). 

if  si^voral  such  cells  be  examined  cai-efidly,  it  is  found  tluit 
the  number  of  chromatin  masses^  wliere  it  i.s  possible  to  count 
tliem,  is  fairly  constant,  and  amounts  to  one  quartei-  of  the 
number  of  the  chromosomes  (^xliibited  by  the  dividing  cells  in 
the  soma  of  the  same  animal.  The  possible  significance  of  this 
apparently  constant  number  will  be  dealt  with  later. 

A  careful  study  of  these  cells  shows  that  the  condition  of  the 
chromatin  and  linin  seems  to  vary  by  almost  insensible  grada- 
tions until  the  nucleus  presents  quite  a  different  appearance 
(Figs.  4-7).  The  chromatin  masses  in  such  cells  appear  to 
coalesce,  and  the  linin  tubes  to  become  thicker  and  to  contain 
more  chromatin,  the  nucleus  presenting  the  appearance  shown  in 
Fig.  7.  In  other  cells  the  chromatin  masses  and  the  linin  with 
its  contained  chromatin,  seem  to  be  losing  their  sharply  defined 
appearance,  until  we  arrive  at  a  condition  where  the  nucleus 
stains  more  darkly  throughout  than  was  the  case  in  the  earlier 
stages,  and  contains  only  irregular  and  ill-defined  masses  of 
chromatin  and  but  slight  traces  of  the  linin  (Figs.  8-10). 

Up  to  this  point  the  gradual  changes  in  the  nucleus  run 
parallel  with  what  happens  in  certain  cells  in  the  testes  of 
mammals  and  Amphibia,  which  are,  without  any  doubt,  in  process 
of  degeneration.  In  the  testis  of  Triton,  for  instance,  it  is  possible 
to  trace  with  the  greatest  accuracy  the  sequence  of  events  in  the 
different  generations  of  cells.  Without  this  parallel  it  would 
probably  have  been  impossible  to  interpret  the  varying  condition 
of  the  nuclear  contents  in  the  leucocytes  of  the  bone-marrow  as 
being  stages  in  a  process  of  degeneration.  (Cells  from  the 
testis  of  Triton  containing  such  degenerating  nuclei  are  shown 
in  Fig.  33,  for  the  purpose  of  comparison.) 

1  Here,  as  upon  a  previous  occasion  ("  Observations  on  the  Life  History  of 
Leucocytes,"  'Proc.  Roy.  Soc.,'  B,  vol.  Ixxviii,  1900)  the  term  "leucocytes"  is 
used  in  the  widest  sense,  and  is  intended  to  include  all  the  wandering 
nucleated  cells  and  their  immediate  ancestors. 
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From  cells  containintif  nuclei  in  the  condition  shown  in  Fiir.  10 
it  is  possible  to  pass,  again  hy  almost  insensible  gradations,  to 
cells  where  the  nucleus  is  apparently  abmjst  homogeneous  in 
structure  (Figs.  11  and  12). 

While  the  condition  of  the  contents  of  the  nucleus  has  been 
undergoing  these  alterations,  certain  changes  have  also  taken 
place  in  the  cytoplasm.  In  a  few  of  the  cells  where  the  nuclei 
have  not  advanced  very  far  in  the  process  of  degeneration  (Figs. 
8  and  9),  the  cytoplasm  is  seen  to  contain  a  certain  amount  of 
htvmoglobin.  As  the  later  stages  described  as  occurring  in  the 
nucleus  are  reached  so  does  the  number  of  cells  containing 
haemoglobin,  and  the  amount  of  haemoglobin  contained  by  them, 
increase.  At  the  stage  where  the  nuclei  are  ap])arently  almost 
homogeneous  the  cytoplasm  contains  a  relatively  large  amount 
of  this  substance. 

In  a  small  proportion  of  these  cells  a  careful  search  will 
reveal  the  presence  of  centrosomes,  and  in  the  later  stages  of  the 
degeneration  of  the  nucleus  these  seem  to  hypertrophy  and  even 
occasionally  to  divide,  so  that  one  sometimes  sees  three,  four, 
and  even  more,  joined  by  minute  threads  (Figs.  4,  5,  7,  9,  and  12). 

Sometimes,  particularly  in  the  neighbourhood  of  a  number  of 
unmistakable  red  corpuscles,  cells  are  found  in  the  bone-marrow 
which,  having  reached  the  later  stages  described  above,  exhibit 
branching  strings  of  granules,  generally  starting  from  the  nucleus 
(Figs.  8-12).  These  are  apparently  identical  with  the  strings  of 
granules  described  elsewhere  ^  that  appear  in  the  red  corpuscles 
of  Amphibia,  reptiles  and  birds,  during  the  process  of  disintegra- 
tion. It  Avill  suffice  to  say  here  that  while  in  the  red  corpuscles 
of  Axolotl  the  cytoplasm  is  quite  clear  when  the  blood  is  first 
removed  from  the  body  of  the  animal  (Fig.  34),  after  the  lapse 
of  a  certain  period  of  time,  what  have  been  interpreted  as  strings 
of  chromatin  granules  connected  by  or  contained  by  linin, 
appear,  which  seem  to  proceed  from  small  breaks  in  the  nuclear 
membrane  (Fig.  35).  In  the  red  corpuscles  of  the  crocodile  the 
strings  of  granules  seem  to  make  their  appearance  in  a  shorter 
time,  while  in  the  pigeon  it  is  either  impossible  to  get  the  blood 
under  observation  c^uickly  enough  to  avoid  the  appearance  of 

^  Eoss,  Moore,  and  Walker,  "  On  the  Existence  of  Centrosomes  and  other 
Structures  in  the  Eed  Blood-corpuscles  of  Vertebrates."  '  Path.  Soc.  Trans./ 
1907. 
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tlii'sc  string's  ol  yiMiiiilcs  in  sninc  of  the  i-cd  coi-piisclcs,  ov  some 
ol  I  lie  coi-piisc'lcs  iii-c  ill  lliis  cuiidiLiuii  iiuriiwilly  in  tlic  Mood- 
si  ream  (Kiufs.  ')(■),  .'17,  :iiid  -'SS). 

Tlic  cIki  iiLi'cs  III  I  lie  nuclei  (tf  I  lie  i'c(l  corpuscles  ol'  Axolotl 
as  I  liev  ai'c  d  yiiiLi"  a  re  parallel  with  wlial  happen^  in  I  lie  de;j'eii- 
erati\'e  cells  of  lli(>  jestis  ol"  Triton,  and  in  those  leucocytes  in 
the  lione-niarrow  ol'  nianinials  that  liavo  just  l)een  de>ci'il)('d. 
In  the  crocodile,  many  of  the  nuclei  of  tlu'  i'e(l  corpuscles 
seem  to  \)v  normally  on  tlie  road  lo  dee-cncnitioii,  while  in  tlio 
piLi'con  they  seem  to  beiilways  in  tliis  eoiidition  when  free  in  the 
blood-stream. 

Occasionally  a  cell  is  seen  in  the  condition  shown  in  V\^j:.  \'-)} 
Here  the  nuclear  nienil)rane  would  seem  to  have  ^-jven  way 
and  th(*  nuclear  contents  to  be  in  process  of  dist  i-ilnit  ion  into 
tlie  cytoplasm.  Cells  in  this  condition  are,  however,  compara- 
tively rare,  and  it  is  probable  that  the  nucleus  is  often  dis- 
integrated by  the  oozing  out  of  its  contents  through  smaller 
breaches  in  the  membrane,  as  apparently  takes  place  ahvays  to 
a  certain  extent  in  the  red  corpuscles  of  Amphibia,  reptiles  and 
birds,  while  they  are  dying.  It  is  possible  that  what  are 
apparently  the  strings  of  granules  in  the  red  corpuscles  of 
mammals  which  are  about  to  be  described  may  upon  further  in- 
vestigation prove  to  be  shreds  of  nuclear  membrane  in  some  cases. 

The  ejectment  of  the  whole  nucleus  en  bloc  from  the 
cytoplasm  of  the  cell  has  been  described  as  the  manner  in  which 
the  mammalian  red  corpuscle  normally  gets  rid  of  its  nucleus. 
The  present  investigations  indicate  that  while  this  happens  very 
frequently  in  certain  post-mortem  conditions,  it  does  not  happen 
normally  in  the  body  of  the  living  animal.  If  fresh  bone- 
marrow  be  crushed  under  a  cover-glass  and  watched,  it  will  be 
seen  that  after  the  lapse  of  a  considerable  period  of  time,  Avhich 
will  vary  according  to  the  temperature  of  the  room  and 
certain  other  conditions,  many  of  the  nucleated  red  corpuscles 
certainly  do  eject  their  nuclei  bodily.  Nuclei  may  be  seen 
at  the  periphery  of  the  cytoplasm  (Fig.  23),  half  way  through, 
and  attached  to  the  margin  of  the  cytoplasm   (Fig.  24),  but  no 

1  All  the  previous  observations  are  l)est  made  upon  tissiie  fixed  within  a  few 
seconds  after  removal  from  the  body  of  the  animal.  This  stage,  however,  shows 
best  with  the  fresh  marrow  crushed  under  a  cover-glass,  with  a  drop  of  poly- 
chrome methylene  blue  dissolved  in  water. 
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trace  of  this  phenomenon  is  to  be  tound  in  niarnjw  that  has 
been  fixed  immediately  upon  removal  from  the  ])ody  of  the 
animal,  nur  in  fresh  marrow  for  some  time  after  removal. 

Even  a  cursory  examination  of  the  red  corpuscles  in  the  bone- 
marrow  will  show  that  a  very  large  proportion  of  them  contain 
strings  of  granules  in  varying  quantities.  In  some  there  seems 
to  be  a  quantity  that  would  be  sufficient  to  make  up  the  nucleus, 
while  in  others  there  are  but  a  few  small  strings.      (Figs.  14-22.) 

These  branching  strings  of  granules,  when  regarded  in  the 
light  of  the  })receding  observations,  would  seem  to  consist  of 
chromatin  and  linin.  In  the  blood  of  mammals,  as  has  been  stated 
elsewhere,^  red  corpuscles  containing  branching  strings  of 
granules  are  found,  but  they  are  comparatively  scarce.  In 
normal  human  blood,  for  instance,  only  about  1  per  cent,  exhibit 
this  "  chromo-linin  "  granulation  (Figs.  25  and  26).  It  would 
therefore  appear  that  normally  the  granulation  vanishes  in  the 
great  majority  of  the  red  corpuscles  before  they  are  thrown  into 
the  blood-stream.  For,  in  the  bone-marrow  hundreds  of  them 
may  be  seen  close  together_,  all  exhibiting  these  strings  of 
granules   (Fig.  39). 

Some  further  changes  in  the  red  corpuscles  may  be  observed 
in  the  bone-marrow  after  they  have  lost  their  nuclei.  In  the 
fresh  condition  when  the  marrow  is  crushed  under  a  cover-glass 
with  a  drop  of  polychrome  methylene  blue  solution  many  of 
them  are  seen  to  be  normally  almost  perfect  spheres.  They  are, 
however,  plastic  to  an  almost  incredible  degree,  squeezing,  under 
the  action  of  the  currents  produced  by  pressure  and  other  causes, 
through  the  most  minute  spaces  between  leucocytes  that  have 
adhered  to  the  glass.  In  specimens  of  bone-marrow  that  have 
been  fixed  and  cut  in  sections  the  result  of  the  plasticity  is,  appa- 
rently, that  the  red  corpuscles  that  have  not  been  completely 
differentiated  are  pressed  as  they  lie  among  the  other  cells  into  the 
various  shapes  (Figs.  21,  22,  and  39) .  As  will  be  seen  in  the  figure, 
Avliile  they  lie  in  such  a  position  they  almost  invariably  contain 
strings  of  linin  which  may  or  may  not  contain  granules  of 
chromatin.  Later  they  appear  to  be  arranged  in  regular  lines, 
losing  their  plasticity  to  some  extent  and  assuming  a  more  or 
less  concavo-convex  shape   (Fig,  40). 

In  fixed  preparations  of  bone-marrow  the  staining  reaction  of 
^  Eoss,  Moore,  and  Walker,  loc.  cit. 


EXPLANATION    OF    PLATE   I, 

Illustratinf^  the  coiiiiminication  by  Mr.  C.  E.  Walker  upon 
"  The  Origin  ami  Dift'erentiatiun  of  the  Red  Blood-corpuscles 
in  Manunals."     (P.  99.) 

Fios.  1-3.— Leucocytes  from  bone-marrow  of  the  tjuinea-pic^.  They  gene- 
rally exhibit  eight  chromatin  masses,  the  somatic  number  of  chromosomes  in 
this  animal  being  thirty-two. 

FiQs.  4-7. — Showing  how  the  chromatin  masses  gradually  coalesce  and  the 
linin  becomes  more  chromatic.  Tlio  nuclear  sap  also  appears  to  stain  more 
darkly  when  the  stage  represented  in  Fig.  7  is  reached. 

Figs.  8-10.— The  chromatin  masses  are  becoming  indistinct  and  ill-defined 
and  the  linin  almost  indistinguisliable.  Strings  of  chromo-linin  granules  are 
beginning  to  appear  in  the  cytoplasm. 

Fios.  11,  12. — The  nuclei  are  becoming  almost  homogeneous  in  appearance. 

FiQ.  13.— The  nuclear  membrane  has  apparently  given  way. 

Fias.  1-4-20. — Red  corpuscles  from  the  bone-marrow  of  the  guinea-pig  and 
rat,  showing  chromo-linin  granulation  to  a  varying  extent. 

Fias.  21,  22.— Rod  corpuscles  pressed  into  different  shapes  by  the  surrounding 
cells  (bone-marrow). 

Fias.  23,  24. — Ejectment  of  nucleus  from  red  corpiiscles,  as  happens  some 
time  after  the  bone-marrow  has  been  removed  from  the  body  of  the  animal. 

Figs.  25,  26. — Free  red  corpuscles  in  human  blood,  exhibiting  chromo-linin 
granules  and  centrosomes. 

Figs.  27-29.— Leucocytes  from  the  spleen  of  the  guinea-pig. 

Figs.  30-32.— Leucocytes  from  a  lymphatic  gland  of  the  guinea-pig. 


TABULA   I, 

Ad  dissertationem  "De  Erythrocytorum  origine  apud  Mammalia," 

illustrandam. 

C.  E.  Walker.     (P.  99.) 

Figure  1-3.-  Caviae  levicocyti  ex  ossium  medulla.  Cellula  utraque  octo 
chromosomata  includit :  in  cellula  somatica  hujus  animalis  chromosomata 
duo  et  triginta  sunt. 

FiGuujE  4-7. — Monstratur  quomodo  paulatim  coalescunt  particulae  chroma- 
tini,  atque  quomodo  lininuni  nuclei  chromatino  simile  fit. 

Figure  8  —  10.— Chromatini  particulae  obscuruntur  ;  et  lininum  vix  discerni 
potest.  Chromolinini  granula,  ut  catenae  disposita,  in  cytoplasmate  apparere 
incipiunt. 

FiGURiE  11,  12.— Leucocytorum  nuclei  fere  hyalini  facti  sunt. 

Figura  13.— Membrana  nuclearis  dirupta  esse  videtur. 

FiGUR.^  14^20.— Erythrocyti  ex  ossium  medulla  (cavia  et  mus  decumanus), 
in  quibus  chromolinini  granula  clauduntur. 

Figure  21,  22.— Erythrocyti,  cellularum  circumjacentium  pressione  dofor- 
mati  (ex  ossium  medulla). 

Figure  23,  24. — Nucleorum  ex  erythrocytis  ejectio,  ut  cernitur  postquam 
ossium  medulla  a  corpore  animalis  ablata  est. 

Figure  25,  26. — Erythrocyti  in  sanguine  liumano,  chromolinini  granula 
monstrantes  atque  centrosomata. 

FiGURiE  27-29.— Cavioe  e  splene  leucocyti. 

FiGURJE  30-32. — Caviae  e  glandula  lymphatica  leucocyti. 
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EXPLANATION   OF    PLATE    II, 

Illustrating  the  communication  by  Mr.  0.  E.  Walker  upon 
"  The  Origin  and  Differentiation  of  the  Ked  Blood-corpuscles 
in  Mammals/'     (1\  99.) 

Fia,  33. — Degenerating  nuclei  in  cells  from  the  testis  of  Triton. 

Fio.  3-i. — Red  corpuscles  from  the  blood  of  Axolotl  immediately  after  removal 
from  the  body  of  the  animal.  The  centrosomes  are  prominent,  but  the  cyto- 
plasm is  otherwise  clear.  The  nucleus  shows  masses  of  chromatin  connected 
by  linin. 

Fig.  35. — Eed  corpuscles  from  Axolotl  some  time  after  removal  from  the 
body.  The  chromo-linin  granulation  has  appeared  in  the  cytoplasm,  apparently 
issuing  from  the  nucleus.  In  tlie  nucleus  the  chromatin  masses  have  become 
irregular  and  ill  defined. 

Fig.  36. — Red  corpuscle  from  the  Crocodile  immediately  after  removal  from 
the  animal. 

Fig,  37. — The  same  after  the  lapse  of  some  time. 

Fig,  38. — Red  corpuscle  from  the  Pigeon. 

Fig.  39. — A  number  of  red  corpuscles  in  the  bone-marrow  of  the  Guinea-pig. 
They  all  exhibit  the  chromo-linin  granulation,  and  are  pressed  into  various 
shapes  by  their  neighbours. 

Fig.  40. — Red  corpuscles  in  process  of  differentiation.  Such  a  position  in  an 
isthmus  of  cells  between  fat  vesicles  is  very  usual.  The  undifferentiated  red 
cells  containing  strings  of  granules  are  to  be  seen  at  either  end  of  the 
isthmus. 

Fig.  41. — A  typical  field  of  bone-marrow  (guinea-pig), 

TABULA   II, 

Ad  dissertationem  "De  Erythrocytorum  Origine  apud  Mammalia," 

illustrandam. 

C.  E.  Walker.     (P.  99.) 

FiQURA  33. — Nuclei  degenerantes  cellularum  e  teste  Triton. 

FiouRA  34. — Erythrocyti  in  sanguine  Axolotl  statim  \\t  sanguis  e  corpore 
animalis  auferatur.  Centrosomata  insignia  ;  cytoplasma  pellucidum.  Innucleo 
diseernuntur  chromatini  particula?  linino  conjuncta?. 

FiGURA  35. — Erythrocyti  in  sanguine  Axolotl,  ut  apparent  paucas  post  horas 
quam  sanguis  e  corporo  animalis  ablatus  est.  Chromolinini  granula  in  cellu- 
larum cytoplasma  e  nucleis,  ut  videtur,  transierunt.  In  nucleis  ipsis  chroma- 
tini particulae  informes  ac  obscurse  factse  sunt, 

FiGURA  36. — Erythrocytus  (Crocodilus),  statim  ut  sanguis  e  corpore  animalis 
auferatur. 

FiGURA  37. — Erythrocytus  idem  aliquot  post  tomporis  perscrutatus. 

FiGURA  38. — Erythrocytus  e  Columbse  sanguine. 

FiGURA  39.— Erythrocyti  in  Qssium  medulla  (Cavia).  Chromolinini  granula 
in  omnibus  discerni  possunt ;  cellula;  ipsa?  pressione  deformatse  sunt. 

FiGURA  40. — Erythrocyti  gradubus  in  diversis  evoluti  (Cavise  ex  medulla 
ossium).     Cellula?  in  quibus  granula  clauduntur  discerni  possunt. 

FiGURA  41. — Medulla?  ossium  normalis  figura  (Cavia). 
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the  stnno-s  of  ^Tannics  seems  l<.  v;irv.  In  wliiit  lire  iLppiirciitly 
tlic  e;ii-lier  sl:i,ovs  -t  Iml  is,  sIioiM  ly  a  It  er  IJie  disintc^n-Jit  ion  of  tlie 
iiiicleiis  -lliejiiiiii  tiihes  ,,!•  tlire;i(|s  seem  to  coiihiin  ;,  rel;it  ivel  v 
large  numher  of  o-i-;iiiiiles  wliicli  st;iiii  wiih  ihe  more  hjisic  dve. 
Later  on  the  amount  of  clii-omut  in  seems  to  decrease  until  in  the 
niajorify  tli(>  strin,<,^s  seem  to  consist  of  linin  alone,  and  to  stain 
with  tiic  less  hasic  of  two  basic  stains  or  wilh  the  acid  if  a  hasic 
and  acid  stain  are  used. 

In  the  red  corpuscles  of  Axolotl  cent  rosonies  ;ire  apparcnUy 
always  present  (Figs.  'U  and  X^).  'J^hcy  iire,  when  the  blood 
mixed  witli  ])olychronie  methylene  ])]ne  is  examined  in  the 
fresh  condition,  one  of  tlie  most  striking  features  of  the  cor- 
iniscle.  'J'hey  are  sometimes  two  in  nundxT,  Imt  more  often 
there  are  more  than  two,  and  they  are  frequently  joined  together 
by  minute  filaments.  They  seem  to  be  hypertrophied,  for  they 
are  usually  much  larger  than  is  the  case  with  centrosomes  in 
other  cells.  Centrosomes  are  also  present  in  some  of  the  red  cor- 
puscles of  reptiles  and  birds,  and  it  has  been  seen  that  they  are 
to  be  found  in  the  cells  which  eventually  become  converted  into 
red  corpuscles  in  mammals.  Apparently  the  centrosomes  persist 
in  a  small  proportion  of  those  corpuscles  in  the  blood  which 
exhibit  tlie  "  chromolinin  "  granulations  (Figs.  25  and  26). 

It  would  seem,  then,  that  the  red  corpuscles  in  mammalian 
blood  are  derived  directly  from  that  particular  class  of  leucocytes 
described  at  the  beginning  of  this  communication.  It  is,  how- 
ever, advisable  to  point  out  here  that  some  mistake  may  have 
been  made  with  regard  to  the  exact  sequence  of  events.  The 
cells  found  in  the  bone-marrow  do  not  seem  to  be  arranged  in 
any  knid  of  order,  and  there  is  no  suggestion  from  their  relative 
positions  of  one  kind  having  anything  to  do  with  any  other.  The 
extraordinary  jumble  of  all  the  different  kinds  of  cells  indicates 
that  various  processes  of  differentiation  are  taking  place  and 
various  generations  being  produced,  without  any  a])parent  regard 
to  position  (Fig.  41).  In  the  complicated  cell  changes  taking 
place  during  spermatogenesis  in  those  mammals  in  which  the 
process  has  been  described,  where  the  exact  sequence  of  events 
is  often  extremely  difficult  to  follow,  a  valuable  check  was  avail- 
able, for  it  was  possible  to  compare  the  stages  with  similar  stages 
in  the  testis  of  Amphibia.  In  the  testis  of  Triton,  for  instance, 
the  whole  process  of  spermatogenesis  is  started  afresh  every  year 
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from  rt  few  resting  cells,  and  by  examining  the  testis  at  intervals 
it  is  possible  to  trace  the  changes  that  take  place  in  eacli 
succeeding  generation  of  cells  with  the  greatest  certainty  and  to 
place  them  in  the  exact  order  in  wliich  they  normally  occur.  In 
the  present  instance  there  is  no  -similar  series  of  changes  in 
which  the  exact  sequence  of  events  is  known  with  which  it  is 
possible  to  make  a  comprehensive  comparison.  Those  com- 
parisons of  which  use  has  been  made,  when  taken  together, 
cover  the  greater  part  of  that  series  of  changes  which  is  here 
described  as  ending  in  the  complete  differentiation  of  the  red 
blood-corpuscles,  but  the  same  can  hardly  be  claimed  for  any 
individual  comparison.  The  task  of  tracing  a  long  series  of 
changes  in  cells  where  many  different  stages  are  inextricably 
mixed  together,  with  no  other  guide  than  the  relative  appear- 
ance of  their  nuclei  and  other  constituent  parts,  would  be  almost 
impossible ;  even  with  such  comparisons  with  similar  series  as 
were  available  in  this  case  it  is  possible,  as  has  been  said  before, 
that  some  errors  may  have  crept  in. 

It  was  stated  at  the  beginning  of  this  conniuinication  that  in 
the  nuclei  of  that  class  of  leucocytes  from  which  the  rod  cor- 
puscles are  apparently  derived  there  are  usually  to  be  found  a 
fairly  definite  number  of  chromatin  masses,  this  number  being 
one  quarter  of  that  of  the  somatic  chromosomes  observed  in  the 
same  animal.  The  only  other  cells  in  which  the  chromatin 
masses  have  been  observed  to  occur  in  this  proportion  to  the 
somatic  number  of  chromosomes  is  in  the  very  early  prophase 
of  the  first  maiotic  (heterotype)  division.^  In  view  of  the 
fact  that  the  maiotic  phase  (reduction)  has  been  described  as 
taking  place  among  the  leucocytes  in  mannnals,-  and  of  the  pro- 
bability that  the  various  kinds  are  only  different  generations  of 
cells  derived  from  the  same  immediate  ancestors,  the  occurrence 
of  this  particular  number  of  chromatin  masses  is  particularly 
interesting. 

Cells  which  are  indistinguishable  from  the  leucocytes  here 
described  as  giving  rise  to  the  red  corpuscles,  form  a  large  pro- 
portion of  the  cells  in  the  spleen  and  the  majority  of  those 
in    the    lymphatic    glands     (Figs.    27-32).       In    the    lymphatic 

'  Moore  and  Walker,  "  On  the  Maiotic  Process  in  Mammalia,"  '  Thompson 
Yates  Reports,  University  of  Liverpool,'  190G. 

'2  C.  E.  Walker,  "  Observations  on  the  Life  History  of  Leucocytes,"  '  Proc. 
Eoy.  Soc.,'  B,  vol.  Ixxviii,  1906. 
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H'lunds,  lidw  cNci-,  I  lie  iimiilici-  df  clii-nin;!  I  in  iiiiisscs  ddcs  ii<tt  X'Ciii 
t(»  lie  \v\'\  coiisl  ;i  III ,  ;iii(l  cncii  hi  I  lie  spleen  n(»t  (•(»nsfiiiil  t<»  tli(} 
s;nii(>  j'xteiit  :is  in  the  lMtiie-in;in-(  iw  .  W  liel  lier  1  lie>e  cells,  il 
throw  II  inio  tlie  Itlood-st  ream,  proceed  to  di  JVefeiit  iale  aloiiL!' 
dilVei-eiil  lines  to  lliosc  lliat  some  ol"  llieiii,  al  anv  I'ale,  I'ollnw  in 
tlic  l)oiic-mari'o\v  is  a  mailer  lor  riirllier  invest  iij'Jit  ion.  In  the 
i^'crminal  areas  of  Ivmphalic  e'hinds  t  liev  iVe(|ii('nt  ly  divide 
mitolically,  apparently  ollen  exhihitin^*  the  post-niiiiotic  (rediicedj 
numbers  of  cliromosomes.^  Tliis,  a<i:ain,  is  most  suggestive,  hut  it  is 
im])ossi])le  at  ])resent  to  draw  any  definite  eonelusions  thei-eirom, 
'riie  com!  it  ions  of  the  nuclei  in  t  liese  cells,  and  the  mini  her  ot  t  he 
chromatin  mass(\s  they  contain  when  in  the  hlood-streani,  remain 
to  he  ascertained. 

Note. — These  ohservations  are  possible  only  in  the  case  of 
vcM-y  well  pr(\served  material,  and  attention  is  suggested  to  the 
remarks  u])on  tliis  matter  in  tlie  note  following  the  communication 
'^  On  the  liife  History  of  Leucocytes/^  '  Proc.  Roy.  Soc./  ]5,  voh 
Ixwiii,  190(h  Tlie  stains  used  were  thionin  and  Bordeaux  red, 
hasic  fuchsin  and  orange  Gr,  saifranin  and  toluidin  blue.  The 
latter  combination  gives  a  very  fine  diiferentiation  in  the  case 
of  the  degenerating  nuclei.  December  ISth,  1906. 


11.   On  tlie  existence  of  centrosomes  and  otlier  structures  in  tlie  red 
hlood-corjpuscles  of  vertebrates. 

By  Eo^'ALD  Ross,  C.B.,  F.R.S.,  J.  E.  S.  Mooee,  and 

C.  E.  Walker. 
(With  Plate  III.) 

l)e  centrosowatihus  et  struciuris  cdiis  in  nytlirociitis  aj'nd 

animalia  vertehrata. 
(Cum  tabula  III.) 

Ix  auinialiiiiii  vertebratorum  ervtlirocvtis  (iiichiclitur 
]ionio)  grauula  qu^dam  reperinutTir  (jiia^  ccutrosomata 
et  luicleonnii  residua  liabeiida  sunt. 

^  C.  E.  Walker,  "Observations  on  the  Life  History  of  Leucocytes,"  loc.  cit. 
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Apud  Axolotl,  ill  sanguinis  gutta  secundum  arteni 
tincta  (polychrome  methylene  blue)  centrosomata  dis- 
cern! possunt  in  onmibus  erythrocytis,  noiiiiuu(|uam  duo 
solum,  sa3pius  plura  filamentis  tenuibus  conjuncta. 

Erythrocytorum  cytoplasma  sine  structura  ])rimo 
apparet,  sed  paulatim  cernuntur  granula  ({uae  e  dirii[)- 
tionibus  parvis  in  membrana  nucleari  egredi  videntur. 

Hiec  granula  eodem  modo  (pio  chromatinum  et  lininum 
nuclei  tinguntur :  et  chromoliniui  granula  ea  appellare 
proponimus. 

Dum  granula  apparent,  nucleus  paulatim  mutatur 
sicut  in  cellulis  testiculi  degenerantibus  apud  amphibia 
et  animalia  alia  vertebrata. 

In  Crocodili  erythrocytis  apparent  granula  in  cyto- 
plasmate  citius  quam  apud  Axolotl. 

Erythrocytorum  nuclei  apud  Crocodilum  etiam  in 
corpore  sa3pe  degenerant. 

Hoc  semper  accidere  in  Gallo  videtur. 

Erythrocyti  quidam  in  homine  (circa  10  per  centum) 
granula  includunt  chromolinini.  Ex  his  cellulis  in  paucis 
(circa  5  per  centum)  centrosomata  inveniuntur,  unum 
nonnunquam,  aut  duo,  plura  sa^pius,  filamentis  tenuibus 
fere  conjuncta. 

Chromolinini  granula,  apud  hominem,  e  modis  orire 
videntur  similibus  illis  quibus  arte  fieri  possunt  in 
erythrocytis  apud  amphibia,  apud  reptilia,  atque  aves. 

Apud  mammalia  erythrocytos  cognoscimus,  nucleis 
amissis,  quoad  evolutionem  progressos  esse. 

Opinamur,  ergo,  phenomena  arte  causata  in  animalibus 
aliis,  normaliter  accidere  in  corpore  apud  mammalia.^ 
Quibusdam     in     varietatibus     anaemiae     erythrocyti 

-  C.  E.  Walker,  vide  dissertationem  prsecedentem,  p.  99. 
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inu'l(':ili     111     s:iiil;-iiiii('    i-cpci'iiiiil  iir,     in     (|I1('IM    ex    ossiiiiii 
liKMliiliri  i;i('{'iit  111'  ;ilil  (M|ii:iiii  ;i(|   in  )!'iii;i  :ii  cNoluti    >iiiil. 

Ihii'iiiii  ('('lliil;iruiii  cliroiiioliimii  <_^-riiiiiilis  [)r:i'(|it nniiii 
miiiHM'iis  ])t'ii(liM-('  \i(l('(iir  ex  cNoliil  ionis  li'I'ikIii  (|iiuiii  in 
saiiL;"uin(Mn  jjiciMit  ni' ;  v\  hoc  ;i(l  coiidil  ioncin  nioi-hichiin 
v;ii"i;il)it . 

It  ]i;is  Iohl;-  hciMi  known  that  certain  t;'!-;iinil('S  arc  to  he  lonnd 
in  tlio  iv(l  blood-corpuscles  of  man.  Hitherto,  however,  there 
lias  been  mucli  uncertainty  as  to  the  nature  of  these  gi-anules, 
and  but  little  has  been  proved  as  to  their  significance  or  origin 
or  with  r(\o-ard  to  the  conditions  under  wdiich  they  occur. 
Ap])arently  the  recently  develo])ed  refined  cytological  methods 
have  not  ])een  used  in  examining  blood-corpuscles,  but  dried 
films  have  been  generally  employed.  This  throws  considerable 
doubt  on  the  soundness  of  the  existing  observations,  for  methods 
involving  the  drying  of  cells  have  been  shown  to  be  barbarous 
where  the  morphological  structures  are  to  be  investigated.  The 
results  of  even  partial  drying  are  so  disastrous  in  their  effect 
upon  the  structures  contained  within  a  cell  and  to  the  form  of 
the  cell  itself — more  particularly,  perhaps,  in  the  case  of  animal 
cells — that  but  little  reliance  can  be  placed  upon  any  observations 
made  upon  dried  specimens.  In  fact,  a  structure  found  in  a 
dried  cell  does  not  necessarily  imply  that  it  existed  during  life, 
and  cannot  be  taken  as  a  safe  guide  to  its  nature,  j^i'operties, 
significance,  or  origin. 

It  is  with  a  hope  of  clearing  up  some  at  least  of  the  doubtful 
points  in  this  connection  that  the  present  communication  with 
regard  to  our  recent  investigations  is  made. 

The  red  blood-corpuscles  of  several  animals  have  been  studied, 
and,  for  the  purpose  of  making  the  significance  of  these  observa- 
tions clear,  a  certain  sequence  has  been  adopted.  The  normal 
red  blood-corpuscles  of  an  amphibian  will  be  described  first  ; 
secondly,  those  of  a  reptile;  thirdly,  those  of  a  bird;  and 
fourthly,  those  of  man.  This  will  be  followed  by  a  description 
of  the  occurrence  of  the  centrosomes  and  certain  other  structures 
in  the  red  blood-corpuscles  in  man  under  certain  pathological 
conditions,  and  certain  deductions  therefrom. 

Fresh  blood  from  an  am})hibian   (Axolotl)   mixed  with  i)oly- 
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chromo  methylene  blue  solution  was  examined.^  A  iiii(!ro.seopic 
exaniiuatiou  with  a  high  power  -  showed  that  the  nuclei  <jf  the 
red  blood-corpuscles  began  to  stain  faintly  within  a  few  minutes. 
The  colour  was  at  first  a  faint  but  pure  blue.  Outside  the  nuclei, 
however,  one  or  more  small  bodies  a])peared.  These  were  very 
sharply  defined  and  stained  bright  red.  Very  often  there  were 
but  two,  one  larger  than  the  other,  and  frequently  they  were 
kidney-  or  bean-shaped  (see  Fig.  1).  Often,  however,  there 
were  more  than  two,  sometimes  as  many  as  seven  or  eight  or 
even  more  (see  Figs.  2-4).  They  were  almost  invariably  close 
together  in  one  group,  frequently  connected  by  filaments,'^  and 
generally  near  the  nncleus  (Fig.  3).  To  those  familiar  with  the 
appearance  of  different  cells  in  animals  and  plants  there  could 
be  no  doubt  as  to  their  being  centrosomes,  though  they  were 
often  hypertrophied,  and  have  apparently  multiplied  without  the 
cell  having  divided.  They  were  quit<'  different  in  appearance, 
structure,  texture,  arrangement  and  staining  reaction  to  the 
granules  which  appear  in  leucocytes,  and  Avliich  apparently 
originate  in  the  archoplasm,^  or,  indeed,  to  any  of  the  other 
granules  that  are  so  frequently  found  in  the  cytoplasm  of  various 
cells. 

This  is  what  was  observed  within  a  few  minutes  of  the  blood 
being  mixed  with  the  stain,  but  after  the  lapse  of  an  hour,  more 
or  less  (the  time  varying  with  the  temperature  and  other  con- 
ditions), it  was  seen  that  some  granules,  which  were  stained  more 
lightly  but  in  the  same  way  as  the  chromatin,  began  to  a})pear 
close  to  the  nucleus  in  a  few  cells.  These  granules  were  in- 
variably arranged  in  strings  which  were  generally  branching 
(see  Figs.  2-4),  the  shreds  between  the  granules  being  more 
faintly  stained  than  the  granules  themselves.  As  time  went  on 
these  strings  of  granules  appeared  in  more  and  more  cells,  until 
it  Avas  quite  the  exception  to  find  a  cell  without  them. 

^  For  details  of  process  see  Note  1  at  end  of  the  paper. 

2  We  have  used  a  Zeiss  2  mm.  objective  specially  constructed  for  the  10-inch 
tube.  This  allows  hig-h  eye-pieces  to  be  used  without  losing  definition.  The 
drawings  were  made  with  a  27  compensated  ocular.  A  mono-chromatic  light 
was  frequently  used. 

^Presenting  in  this  case  the  same  appearance  as  Heidenhain's  "micro- 
centrum  "  in  the  myeloplaxes  of  bone-marrow. 

**€.£.  Walker,  "  Observations  on  tlie  Life  History  of  Leucocytes,"  Part  II, 
"  On  the  Origin  of  Granules."  (This  paper  was  sent  to  the  Koyal  Society  of 
London  in  July,  1906,  but  has  not  yet  been  published.) 
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Al  tins  |)(M"1«m1  il  \v;is  seen  t!i;it  I  lie  nuclei  (•!"  tlic  n-d  lildod- 
(•()r|)iiscl(>s  were  deeply  sliiiiied.  'I'lie\  li:id,  Iimw cnci-,  cliMiif/ecl  in 
;i|»))e;n';iiice.  Tlie  cImm  •ni;il  m  seemed  lo  he  nlmost  jilways  in 
larn'i',  irrci^-nlar,  ;ind  ill-detined  masses  (sw,  V\^.  1),  whereas 
wIkmi  lirst  ()l)S(>rve(l  ilie  network  of"  (lieHin'n  witli  its  cDiitained 
(diromalin  i;Tanules  \v;is  slmi'ply  delined  (see  l''ig-.  Ij.  Il  \v;is 
easy  to  follow  the  niicleiii-  mend)i':i  ne  in  most  cas(»s.  A  (•;ii-(d"id 
e\:imin;i  t  ion  ot"  sevei";il  nuclei  showed  tlnit  tlie  iniclear  mend)riine 
w;is  liroken  throiiLi'h  ;it  certiiin  s])ots,  and  it  was  exnctly  at  tliese 
sj)ots  that  stiMiin'sol"  uTannles  appeared  to  he  c<)]itiiiiioiis  IVoni 
its   niai'Li'in    into   the   eytoplasiii. 

'IMiese  observations  sug-gest  strongly  tliat  tlie  strings  of 
granidi\s,  wliicli  stain  more  lightly  hnt  in  tlie  same  way  as  tlie 
elironiatin  and  linin,  arise  from  the  nueleus  and  escape  into  the 
('vto])lasin  as  tlie  nucleus  begins  to  disintegrate,  'j'he  chromatin 
in  the  nucleus  is  contained  in  tlie  tubes  of  linin  wlien  the  cell  is 
under  normal  and  healthy  conditions.  In  the  disintegration  of 
the  nucleus,  therefore,  it  does  not  seem  im})robable  that  the 
chromatin  granules  Avould  bo  held  together  in  strings  by  the 
linin. 

This  suggestion  appears  to  be  still  further  strengthened  by  what 
was  observed  in  the  case  of  red  corpuscles  fixed  with  suitable 
reagents  immediately  upon  their  removal  from  the  body  of  the 
axolotl.^ 

The  red  corpuscles  prepared  in  this  manner  show^ed  the  nuclei 
and  centrosomes  but  not  the  strings  of  granules  staining  in  the 
same  manner  as  the  chromatin  and  linin  of  the  nucleus  (see 
Fig.  5). 

A  further  experiment  w^as  made  wdtli  the  view  of  confirming 
the  suggestion  conveyed  by  those  w^hicli  preceded.  Some  fresh 
blood  was  dropped  into  normal  salt  solution.  It  Avas  allowed  to 
stand  for  over  an  hour,  and  w'as  then  fixed.  The  red  corpuscles 
in  the  preparations  made  from  this  blood  almost  all  showed  the 
strings  of  granules  w^hicli  were  absent  in  the  blood  that  was  fixed 
immediately,  but  present  in  the  fresh  blood  some  time  after 
removal  from  the  body  (see  Fig.  6).  It  w^as  seen  also  that  the 
nuclei  of  the  corpuscles  fixed  immediately  and  those  fixed  after 
the  lapse  of  an  hour  vary  just  as  do  the  nuclei  of  fresh  blood 
before  and  after  a  similar  period  (see  Figs.  5  and  6). 

'  For  details  of  this  process  see  Note  2  at  end  of  paper. 
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The  blood  of  a  reptile  (crocodile)  was  examined  by  the  same 
methods  as  that  of  the  axolotl.  The  results  were  essentially  the 
same,  and  varied  in  only  a  few  details.  The  nuclei  of  the  red 
corpuscles  often  showed  the  chromatin  in  ill-defined  masses, 
and  the  centrosomes  were  not  always  present  as  they  were  in  the 
case  of  axolotl.  The  strings  of  granules  which  stain  in  the  same 
way  as  the  chromatin  of  the  nucleus  seemed  to  appear  more 
rapidly  (Figs.  7  and  8). 

We  cannot  at  the  present  moment  assert  definitely  that  this 
^'  chromo-linin  granulation  "  ^  appears  more  quickly  in  the  red 
blood-corpuscles  of  the  crocodile  that  in  those  of  the  axolotl,  as 
we  have  not  been  able  to  examine  them  upon  the  same  day  and 
so  under  exactly  the  same  conditions  of  temperature,  etc.  But 
as  the  diffeit3nce  in  conditions  can  have  been  but  slight,  and 
those  of  time  were  considerable,  it  is  comparatively  safe  to 
assume  that  the  chromo-linin  granulation  does  appear  more 
rapidly  in  the  red  blood-corpuscles  of  the  former  than  in  those 
of  the  latter  animal.  '^^Fliis  assumption  is  further  justified  by 
what  we  have  observed  in  tlie  case  of  the  red  blood-corpuscles 
of  a  bird. 

The  bird  used  was  a  fowl,  and  the  same  methods  were 
employed.  The  chromo-linin  granulation  appeared  within  a  few 
minutes ;  indeed,  it  was  very  difficult  to  get  a  preparation  under 
observation  quickly  enough  to  avoid  having  a  few  corpuscles 
which  were  in  this  condition  (see  Figs.  9  and  10).  When 
it  is  realised  that  the  normal  temperature  of  birds  is  generally 
considerably  higher  than  that  even  of  mammalia,  it  will  readily 
be  understood  that  this  is  exactly  what  would  be  expected,  for 
the  sudden  alteration  of  temperature  would  probably  hasten  the 
disintegration  of  the  nucleus  very  considerably. 

In  a  relatively  large  number  of  the  red  blood-corpuscles  of 
the  fowl  the  centrosomes  are  absent,  and  the  chromatin  of  the 
nuclei  seems  to  be  always  arranged  in  irregular  and  ill-defined 
masses. 

In  the  case  of  normal  blood  in  man  mixed  with  polychrome 
methylene   blue  and    examined  in  the   fresh  condition,-   it  was 

1  We  propose  to  use  the  term  "  chromo-linin  g-rannlation  "  to  indicate  the 
strings  of  granules  that  stain  in  the  same  way  as  the  chromatin  and  linin  of 
the  nucleus. 

2  The  details  of  the  best  method  for  examining  blood  with  this  object  are 
o-iven  at  the  end  of  the  paper  in  Note  3. 


EXPT. AXATTOX    OF    PT.ATK   TIT, 

Tlliistnxting  the  paper  by  Messrs.  Russ,  Moure,  and  Walker, 
oil  "The  Existence  of  Centrosonies  and  otlier  Structures  in 
the  Red  Blood-corpuscles  of  Vertebrates,"      (l\  T07.) 

YiQ.  1. — Red  blood-corpuscle  of  axolotl  immediately  after  removal  fnna  th»* 
body  of  the  animal.     Centrosomes  very  obvious. 

Fig.  2. — Red  corpuscle  of  Axolotl  some  time  after  removal  from  the  animal, 
li ranching  striuijs  of  granules  are  appearing  in  the  cytoplasm,  and  the  chro- 
matin and  linin  are  coarser  in  appearance. 

Fia.  a.  —A  similar  cell  later.  The  strings  of  granules  are  increasing,  and  the 
chromatin  and  linin  becoming  less  well  defined.     The  whole  nucleus  is  darker. 

Fio.  4. — A  later  stage  in  a  similar  cell. 

Fia.  5. — Red  corpuscles  of  Axolotl  fixed  with  Flemming's  fiuid  (strong 
formula)  immediately  upon  removal  from  the  body  of  the  animal. 

Fio.  0. — Red  blood-corpuscle  of  Axolotl  fixed  after  being  kept  for  about  an 
hour  in  normal  salt  solution. 

FiQ.  7. — Red  corpuscle  of  the  crocodile  immediately  after  removal  from  the 
body  of  the  animal. 

Fig.  8. — Red  corpviscle  of  the  crocodile  some  time  later. 

Fig.  9. — Red  corpuscle  of  the  fowl  immediately  after  removal. 

Fig.  10. — Red  corpuscle  of  the  fowl,  later. 

Figs.  11,  12. — Red  corpuscles  from  human  blood  exhibiting  chromo-linin 
granulation. 

Figs.  13-17.— Red  corpuscles  from  human  blood,  showing  granulation  and 
centrosomes. 

TABULA   ITT, 

Ad    dissertationem    ♦*  De    Centrosomatibus    et    Structuris    aliis    in 
Erythrocytis  apud  Animalia  Vertebrata,"  illustrandam. 

Ronald  Ros-s  J.  E.  S.  Moore,  and  C.  E.  Walker.      (P.  TOT.) 

FiorRA  1.— Axolotl  erythrocytus  ut  apparet  statim  ut  e  corpore  animalis 
ablatus  sit.      Pra^clara  sunt  centrosomata. 

FiGURA  2. — Axolotl  erythrocytus,  pauluni  post  tenipus  quam  e  corpore  ani- 
malis ablatus  est.  In  cytoplasmate  apparent  granula  in  filamentis  ramosis 
disposita.     Chromatinum  nuclei  atque  lininum  crassiora  esse  videntur. 

FiGURA  3.— Erythrocytus  alius,  serins  ut  apparet.  Granulorum  filamenta 
angescent ;  chromatinum  atque  lininum  minus  clara  fiunt. 

FiGURA  4. — Erythrocytus  alius  serins  ut  apparet. 

FiGURA  5. — Axolotl  erythrocytus  in  liquore  Flemming  conditus,  statim  ut 
e  corpore  animalis  ablatus  sit. 

FiGURA  6. — Axolotl  erythrocytus  qui  conditus  est  postquam  in  liquore  sodii 
chloridi  ("To  per  centum.)  horam  unam  manserat. 

FiGURA  7. — Crocodili  erythrocytus,  statim  ut  e  corpore  animalis  ablatus 
sit. 

FiGURA  8.— Crocodili  erythrocytus  ut  paulum  post  tempus  apparet. 

FiGURA  9. — Galli  erythrocytus  statim  ut  apparet  quam  e  corpore  avis  ablatus 
sit. 

FiGURA  10. — Galli  erythrocytus  ut  palum  post  tempus  apparet. 

FIGUR.3E  11,  12. — Hominis  erythrocyti  granula  chromolinini  monstrantes. 

FiGURiE  13-17. — Hominis  erythrocyti  granula  chromolinini  atque  centro- 
somata monstrantes. 
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rnmul  tli;il  ltr;incliiiin"  sli'iiiLifs  dl"  l!1":i  miles  st  iiiiiiiiL!-  l>liiu  wci'c; 
ruiiiid  ill  ;ili(ttil  I  |i('r  ccnl.  ol  llic  re*!  Mood-corpiisclcs  (sec 
Fiufs.  I  I  iiiid  \'l].  Ill  ;i  (•crhiiii  |tr(»|)()rl  ion  ol  tlicsc,  iihout  20  |Mr 
(•('111.,  owv  or  more  hodics  of  ;i  dinrrciil  iniliirc  \V('i'(!  round. 
Tluv-i'  liodics  shiincd  hriiilil  vvA,  wvvv  sliiirj)ly  defined,  lionio- 
UHM icons,  often  1  wo  in  iiiinil>er,  one  lar^'er  1  luiii  1  lie  oilier,  hciiii-  or 
kidney-slwijied,  sonietinies  coiineeled  \)\  ril;iiiienls,  and  indis- 
linLiuislialile  from  tlie  ceiitro.sunies  of  the  red  hlood-corpuscle.s  of 
axolotl  (Figs.  lo-17).  'I'li(\y  liiive  not  Ixmmi  found  in  any  cells 
that  did  not  exhibit  the  ehronio-linin  graiiulati(jn.  'J'lie  same 
results  were  obtained  with  fixed  human  blood. 

The  eonelusion  W(»  draw  fr(^ni  the  above  observations  is  tliat 
in  the  red  blood-corpuscles  of  man  two  kinds  of  granules 
noi-nially  occur.  'J'he  sharply  defined  bodies  staining"  red  with 
])olyclironu>  methylene  blue  in  the  fresh  condition  are  the 
centrosomes  which  have  been  retained  after  the  nucleus  has 
disintegrated.  The  branching  strings  of  granules  staining  blue 
with  the  polychrome  blue  method  we  regard  as  identical  with  the 
chromo-linin  granulation  described  in  Axolotl,  in  the  crocodile 
and  in  the  fowl.  We  believe  that  they  arise  as  follows  :  Nucleated 
red  blood-corpuscles  are  to  be  found  in  the  bone-marrow  of  man. 
The  chromatin  of  their  nuclei  is  arranged  in  irregular  and  ill- 
defined  masses.  This  arrangement  of  the  chromatin  is  character- 
istic of  the  nuclei  of  degenerating  cells,  and  may  be  observed  in 
certain  cells  in  the  testis  of  Triton  which  are  without  any  doubt 
in  process  of  disintegration.  It  is  quite  unlike  the  arrangement 
of  the  chromatin  of  any  cell  in  which  further  division  or  any 
prolonged  activity  is  probable.  We  have  seen  that  this  appear- 
ance becomes  evident  as  the  red  corpuscles  of  Axolotl  are  dying. 
The  conditions  described  in  the  red  blood-corpuscles  of  the  reptile, 
bird,  and  mammal  dealt  with  are  extremely  suggestive  from  the 
evolutionist's  point  of  view.  In  the  crocodile  we  find  that  in  the 
majority  of  the  red  corpuscles  the  chromatin  of  the  nuclei  is  in 
the  condition  found  in  the  red  corpuscles  of  the  Axolotl  some 
time  after  they  have  been  removed  from  the  body.  In  the  bird 
they  are  all  in  this  condition  of  approaching  disintegration, 
while  in  man  we  find  in  the  free  corpuscles  in  the  T)lood  only 
a  few  individuals  containing  the  remnants  of  a  pre-existing 
nucleus. 

It  thus  appears  that  the  chromo-linin  granulation    found  in 
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tlio  red  blood-corpuscles  of  iniiii  is  produced  by  ti  series  of 
changes,  parallels  to  which  uiay  be  produced  by  certain  artificial 
conditions  in  the  red  blood-corpuscles  of  aniphi))ia,  of  reptiles, 
and  of  birds.  We  know  that  the  red  blood-corpuscles  of  man 
have  gone  some  stages  further  in  the  process  of  evolution  in 
having  got  rid  of  the  nuclei  they  originally  possessed.  We 
therefore  believe  that  the  ])henomena  artificially  produced  in 
the  red  blood-corpuscles  of  the  other  animals  dealt  with  occur 
normally  within  the  bodies  of  mannnalia,  and  are  carried  some 
stages  further,  so  that  we  find  but  a  small  percentage  of  the  red 
corpuscles  showing  any  trace  of  the  original  nucleus  and  a  still 
smaller  percentage  retaining  the  centrosomes.^ 

This  belief  is  further  justified  by  what  is  found  in  certain 
pathological  conditions. 

As  we  have  said,  in  presumably  healthy  normal  blood  the 
ratio  of  red  corpuscles  containing  strings  of  granules  is  about 
1  per  cent,  or  a  little  over.  In  a  case  of  slight  malaria  the  ratio 
w^as  2"4  per  cent.,  and  in  a  chronic  case  w^tli  aniv^mia  it  Avas 
1 1*5  per  cent.  In  a  case  of  abscess  of  the  liver,  whose  red  and 
white  corpuscles  numbered  4,500,000  and  23,600  })er  c.nini.  res- 
pectively, the  ratio  of  granular  corpuscles  was  6' 6  per  cent. 
The  ratio  is  usually  very  high  in  cases  of  kala-azar  and  ankylo- 
stomiasis, and  in  rats  with  many  trypanosomes.  Further 
researches  are  being  made  in  this  important  connection. 

We  interpret  the  occurrence  of  a  larger  number  of  red  blood- 
corpuscles  with  chromo-liniii  granulation  as  follows  : 

In  certain  cases  of  anaemia  nucleated  red  corpuscles  are  found 
in  the  blood.  This  suggests  that  these  corpuscles  are  thrown 
into  the  blood-stream  at  an  earlier  stage  of  their  development 
than  is  normally  the  case.  The  instances  we  have  recorded  we 
regard  as  intermediate  between  the  extreme  quoted  above  and 
the  normal  conditions.  Thus  it  would  appear  that  the  percent- 
age of  red  blood-corpuscles  with  chromo-linin  granulation  and 
centrosomes  depends  upon  the  stage  of  development  at  wdiich 
the  corpuscles  are  thrown  into  the  blood-stream,  and  that  the 
period  of  development  at  which  they  are  thrown  into  the  blood- 
stream will  be  materially  affected  by  certain  pathological 
conditions. 

1  C.  E.  Walker,  "On  the  Origin  and  Differentiation  of  the  Ked  Blood- 
Corpuseles  of  Mammals,"  '  Patli.  Soc.  Trans./  vol.  Ivdii,  p.  99. 


RONALD  ROSS,  J.  K.  S.  MOOTiF,  AND  C.  E.  WALKER,    lir, 

In  concliisioii,  wc  would  [xtiiil  (Mil  llic  [(ossildc  (li;i;4-ii()stic 
vnluc  wliicli  I  lie  obscrvnl  ion  of  the  jxTcciit  ii'j-c  of  I'cd  Idood-ccllH 
(•onliiininL:'  t  licsc  bodies  iiKi  \'  j)OSSOSS.  II'  our  ol)sci'v;il  ions  jii'c 
con'ccl,  it  slioidd  indicnlc  ;iny  cliiniL!"*'  IVoin  tlic  no!ni;il  in  the 
])roduclion  ot"  llic  I'cd  blood-corpuscles.  it  should  show  whelhei- 
tlu>v  ;ire  bein^"  llii-own  into  llie  blood-st  i-e;iin  ;it  iin  eui'lier  .statrt' 
lh;in  usual,  ;ind  would  very  ])rob;ibly  indicjito  cluui^es  tluit  it 
would  be  (|uite  iiu])ossible  to  discern  by  est  iniiitinL'"  tlie  i"el;iti\'o 
j)ro])oi'ti<uis  of  red  and  wliite  blood-corpuscles. 


Technique. 

(1)  Fresh  blood  from  axolotl,  from  the  crocodile,  and  from 
the  fowl  was  prepared  as  follows :  A  solution  of  polychrome 
methylene  blue,  after  having  been  kept  for  several  months,  was 
filtered  so  as  to  be  clear  of  granules.  A  drop  of  this  solution 
was  placed  upon  a  slide,  and  a  drop  of  blood  drawn  directly  from 
the  animal  was  mixed  with  it.  A  cover-glass  was  then  placed 
gently  over  the  mixture  and  rimmed  with  vaseline  (C.  E. 
Walker). 

(2)  The  following  method  of  fixing,  and  of  making  prepara- 
tions of  the  blood  so  fixed,  has  been  used  in  these  investigations. 
The  fresh  blood  is  dropped  direct  from  the  animal  into  a  test- 
tube  containing  Flemming's  fluid  (strong  formula),  glacial  acetic 
acid  (1  part),  and  absolute  alcohol  (3  parts),  Hermann's  fluid,  or 
some  other  suitable  fixative.  The  blood  is  then  allowed  to 
settle  as  a  sediment  at  the  bottom  of  the  tube.  In  the  case  of 
acetic  and  alcohol  the  supernatant  fluid  is  then  drawn  off  with  a 
pipette,  and  the  tube  is  filled  up  with  absolute  alcohol.  The 
sediment  is  allowed  to  settle  again  at  the  bottom  of  the  tube, 
the  supernatant  fluid  drawn  off,  and  the  tube  again  filled  with 
absolute  alcohol.  This  process  is  repeated  until  no  smell  of 
acetic  acid  is  left.  This  completes  the  first  stage  of  the  method 
in  the  case  of  blood  fixed  with  acetic  and  alcohol. 

In  the  case  of  Flemming's  fluid  and  most  other  fixatives,  when 
the  blood  has  settled  at  the  bottom  of  the  tube  the  supernatant 
fluid  is  drawn  off  with  a  pipette  and  the  tube  is  filled  up  with 
20  per  cent,  alcohol.  AVhen  the  sediment  has  again  settled  the 
supernatant    lluid  is  again    drawn   off  and   the   tube    filleil  with 
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40  per  cent,  alcohol.  The  process  is  repeated  with  60  per  cent., 
80  per  cent.,  90  per  cent.,  alcohol,  and  two  changes  of  absolute 
alcohol.  This  completes  the  first  sta<(e  of  the  method  with 
Flemming's  fluid  and  most  other  fixatives.  It  is  most  important 
that  the  tube  should  be  kept  well  corked  throughout,  whatever 
fixative  is  nsed.  The  period  between  the  time  that  the  20  per 
cent,  alcohol  is  added  and  that  at  which  the  80  per  cent,  alcohol 
is  arrived  at  should  not  exceed  an  hour  and  a  half  or  two  hours 
at  the  most.  To  keep  to  this  condition  it  will  probably  be 
necessary  to  sacrifice  a  certain  ])roportion  of  the  blood-cor- 
puscles, as  all  will  not  have  settled  down  at  the  bottom  of  the 
tube.  This,  however,  is  not  a  matter  of  any  importance.  The 
use  of  the  centrifuge  is  not  reconnnended. 

When  the  blood-corpuscles  have  been  for  several  hours  (not 
less  than  six)  in  the  last  lot  of  absolute  alcohol,  most  of  the 
alcohol  should  be  drawn  off.  The  test-tube  is  then  held 
obliquely,  and  some  cedar-wood  oil  is  poured  in.  The  oil  all 
passes  beneath  the  alcohol,  and  the  sediment  of  blood  is  left 
floating-  at  the  bottom  of  the  alcohol  and  on  the  surface  of  the 
oil.  The  tube  is  then  left  standing  upright  until  the  blood  has 
sunk  througrh  the  oil  and  formed  a  sediment  at  the  bottom  of  the 
tube.  The  alcohol,  and  as  much  as  possible  of  the  oil,  is  then 
drawn  off  and  more  oil  poured  in.  When  the  sediment  has 
ao-ain  formed  at  the  bottom  of  the  tube,  as  nnich  of  the  oil  as 
possible  is  drawn  off,  and  the  tube  is  then  stood  upright  in  an 
incubator  at  a  temperature  of  45°  C.  for  about  five  minutes. 
The  tube  is  then  filled  with  melted  paraffin  (45°  C.  melting 
point),  and  the  sediment  allowed  to  settle  at  the  bottom  of  the 
tube.  '  The  paraffin  is  drawn  off  with  a  Jiot  pipette  without 
removing  the  tube  from  the  incubator,  and  this  process  is 
repeated  two  or  three  times  in  order  to  get  rid  of  the  cedar-wood 
oil.  When  the  sediment  has  settled  for  the  last  time  the  tube 
is  removed  from  the  incubator  and  plunged  into  cold  water.  It 
is  important  that  up  to  this  time  the  paraffin  should  not  be 
allowed  to  partially  solidify.  When  the  paraffin  has  solidified 
the  tube  is  broken  and  the  glass  removed  from  the  block  of 
paraffin.  This  block  is  cut  in  serial  sections  with  a  microtome 
and  the  sections  mounted  on  a  slide  in  the  ordinary  way,  care 
being  taken  that  in  fixing  the  sections  to  the  slides  the  paraffin 
is  not  allowed  to  melt.     When  the  sections  are  fixed  to  the  slide 
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tlirv  nun'  lie  stained  hy  :niy  <•!  the  iisii;il  inclliods.  W'c  liiivu 
loiiinl  li:isic  riiclisiii  ;iii(l  oraii^^'c,  Li'ciiliaii  \i<tl('l  and  I  lurdciiux 
I'cd,  ii-dii  alinii  and  liaMnaloxyliii  and  acid  Incdisin,  amoiiL'"  tin; 
l)(.»s(.  'I'lic  LZ'rcatcst  care  nnist  he  taken  that  tlic  prcpniMt  i<»n.s 
are  not  allowed  to  Ix'conie  even  pai'tially  dry  at  any  slag"!;  in  tlu; 
process,  alter  the  parallin  lias  onee  been  dissolved  off.  Auotlior 
way  ol  dealinu,"  with  them  is,  after  dissolvin*^  olT  the  pai'aflin 
witli  xyU)l,  to  take  the  sections  tlironj^'li  tlie  alcoliols  down  to  water. 
ThcMi  add  a  solution  of  ])()]ychronie  nietliylene  ])lue  in  glycerine 
and  })hice  a  cover-glass  gently  over  it.  When  the  cover-glass 
has  settled  down  and  the  excess  of  the  solution  has  been  removed 
witli  l>lotting-pa})ei',  the  cover-glass  may  be  rimmed  round  with 
sliellae.  This  process  must  be  carried  out  with  care,  as  the 
glycerine  frees  the  blood-corpuscles  from  the  slide  (C.  E.  Walker). 

(3)  I'he  simplest  method  for  detecting  centrosome  and  chromo- 
linin  granulation  in  red  corpuscles  in  mammalia  and  birds,  and 
for  estimating  the  percentage  of  red  corpuscles  in  this  condition, 
is  the  following : 

A  drop  of  blood  is  placed  upon  a  clean  slide,  and  in  close 
proximity  to  it  a  drop  of  concentrated  and  filtered  aqueous 
solution  of  polychrome  methylene  blue  is  placed  by  means  of  a 
rather  finely  pointed  glass  rod.  Care  should  be  taken  that  the 
drop  of  stain  solution  is  roughly  not  larger  than  the  drop  of 
blood,  in  order  to  avoid  the  haemolytic  action  of  the  watery 
solution.  The  blood  and  the  stain  are  then  rapidly  mixed 
together ;  and  then  small  droplets  of  the  mixture  are  taken  up 
with  another  finely  pointed  glass  rod  and  placed  upon  a  succes- 
sion of  glass  slides,  from  which  the  dust  has  just  previously  been 
removed  with  a  clean  rag.  Cover-slips  are  noAv  lowered  gently 
upon  each  of  these  droplets,  and  if  no  dust  lies  between  the 
two  surfaces  of  glass  each  droplet  will  spread  out  in  a  very  fine 
film,  which  is  admirably  suited  for  examination.  This  technique 
of  transplantation  is  useful,  because  it  enables  the  observer  to 
obtain  films  of  any  tenuity  he  pleases.  On  examination,  it  will 
be  found  that  most  of  the  leucocytes  have  stained  at  once.  The 
blood-plates  begin  to  stain  somewhat  later.  At  first  the  red 
corpuscles  remain  unstained,  but  in  about  half  an  hour  they  take 
up  the  colour  and  show  the  centrosomes  and  chromolinin  granu- 
lation very  distinctly.  In  order  to  make  differential  counts,  an 
eye-pioce  with  a  ccjunting-sipiare  can  be   used;  but   an  ordinary 
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eye-piuct'  will  siitticu  if  fields  containing  only  a  very  few  cor- 
puscles  are  selected.  Care  .slidiild,  of  course,  ]je  taken  tliat  in 
the  field  selected  for  counting  all  the  corpuscles  remain  entire 
(R.  Hoss).  Januarijj  IU07. 
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\'2.   A  c((st'  of  co.si iiDjilii/ ic  pliiirhsij. 

l»y     -T.     -).      rilK'KINS     :ill(l      li.      S.      1)1   iMiKoN. 

Clinic  A  I-    I']  x  a  mi  nation'. 

M.  I!  — ,  liouscmaid,  Ji^'od  2-">  ycJirs,  was  admit  fed  to  St. 
'I'hniiias's  Hospital  uiidor  llio  care  of  Di'.  Aclaiid,  to  wliosi.'  kind- 
ness wo  are  indebted  for  |)erniissi(jn  to  [)nl)lisli  the  case,  on  April 
•Uh,  lUOl),  having  been  ill  live  days. 

Tim  fiunili/  hif^tonj  and  her  uwn  previows  history  were  unini- 
portunt. 

The  onset  ot"  her  illness  was  sudden,  on  March  3lst;  witli 
feelings  of  c  hill  and  sliivering.  From  that  day  till  admission 
she  remained  in  bed,  suii'ering  from  cough  and  pain  in  tlie  back 
and  chest,  the  only  other  important  symptom  in  the  interval 
being  the  development  of  herpes  on  the  lip. 

On  admission,  the  breathing  was  rapid  (32)  ;  temperature 
102*6°  F.,  pulse  100.  The  percussion  note  over  the  posterior 
bases  of  both  lungs  was  impaired,  and  on  the  right  there  was 
dulness  extending  upwards  to  just  above  the  angle  of  the 
scapula.  The  breath  sounds  were  generally  feeble,  and  loud 
rhonchi  were  heard  over  both  lungs,  while  on  the  right,  at  one 
small  spot  just  internal  to  the  angle  of  the  scapula,  the  breathing 
approached  the  tubular  in  type,  and  the  vocal  resonance  was 
here  increased.  This  was  the  only  evidence  suggestive  even  of 
consolidation.  No  crepitations  were  heard  anywhere,  and  on 
April  7th  this  patch  of  subtubular  breathing  was  noted  as  no 
longer  present. 

The  sputum  Avas  "  viscid,"  but  there  was  never  any  mention  of 
it  being  "  rusty." 

Nothing  else  abnormal  was  detected ;  the  spleen  was  not 
palpable.     Urine  (April  9th)  1025,  no  albumen,  no  sugar. 

On  April  7th  the  right  knee  was  swollen,  but  not  tender ;  the 
inflammation  was  considered  to  be  in  the  soft  parts  round  the 
joint,  and  no  fluid  was  detected  in  the  joint  itself.  The  swelling 
was  evidently  evanescent,  as  no  further  mention  is  made  of  it 
in  the  notes. 

From  April  Dth  the  patient's  condition  was  one  of  increasing 
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dyspncea  (respiration  4-8),  with  increasing  dulness  at  the  right 
base  and  other  signs  of  effusion.  On  April  20th  nine  ounces  of 
clear  yellow  fluid  were  aspirated  from  the  pleura,  j)leural  friction 
being  heard  for  the  first  time  after  its  removal.  The  same 
evening  (April  20th)  pericardial  friction,  general  over  the 
cardiac  area,  was  present.  For  a  time  the  patient  was  in  great 
danger  from  cardiac  failure  ;  gradually  the  friction  diminished, 
but  signs  of  pericardial  adhesion  and  its  results  (increased  area 
of  cardiac  dulness)  remained.  On  April  26th  a  systolic  nuirnuir 
was  first  noticed  as  distinct  from  the  to-and-fro  friction  rulj.  It 
persisted  and  was  taken  as  evidence,  and  rightly  so,  as  the 
j)oi>t-7nortem  examination  showed,  of  endocarditis.  The  condition 
of  the  right  pleura  remained  unchanged  to  the  last,  dulness  with 
friction  being  noted  from  time  to  time. 

About  the  middle  of  May  the  temperature,  which  for  the  first 
three  days  after  admission  had  been  continuous,  101°  F.  to 
103°  F.,  and  afterwards  had  averaged  101°  F.  at  night,  the 
morning  temperature  varying  from  normal  to  99'6°  F.,  reached 
the  normal,  and  thereafter  continued  so  with  little  change. 
Though  the  general  condition  in  many  respects  improved,  albu- 
minuria appeared  on  May  lOth,  and  on  May  28th  signs  of 
mental  change  developed;  drowsiness,  delusions,  and  delirium, 
necessitatino-  removal  to  a  small  ward.  From  June  7th  the 
patient  lost  weight,  increasing  signs  of  cardiac  failure  appeared, 
with  no  change  in  physical  signs  otherwise,  and  on  August  25th 
she  died. 


rATHOLOGICAL    INVESTIGATION. 

A  cytological  cd-cnninatto)L  of  t\w  pleural  exudate  was  made  on 

April  20tli : 

Per  cent. 

Coarsely  granular  eosinophils         .         .     173     .     34'6 
Polymorphonuclear  neutrophils      .  .       50     .     lO'O 

Small  lymphocytes  .         .         •         .     115     .     23*0 

Endothelial  cells 162     .     32-4 

Well-marked  fatty  change  was  present  in  the  polymorpho- 
nuclear neutrophils ;  fine  fat  droplets  were  seen  in  a  few  of  the 
coarsely  granular  eosinophils.  The  lymphocytes  and  endothelial 
cells  failed  to  show  any  fat. 
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Nnlic    ol     llic    cells    ^^[    (lie    cxiKliitc    colli  ;i  I  IMm  1    ;iliy     I'cil     hlnod- 

(■t)i-|)iisi'K's.      No  iiiici'o-orgiiiiisiiis  were*  soeii  in    tli*'  lilm  |»rcj)iir;L- 

lions  o  I   t  1  u '  r  \  1 1  ( 1 ;  1 1  ( ' , 

ll    \\;is  iiii|io>stl)l('  to  iiKikc  :i  hmh  rioloi/icdl  r.ra m i ind laii   ol    the 
lliiul  owiiiL!'  to  tlic  iiininici'  in  w  liicli   il    \v:is  sent  to  tlio  l;i  l)oi';it  ofV. 


CmKMKAI,     IvXAMINATION    of    l*J.Kll{AI.     I'iXI  I»ATi;. 

Straw-coloured  tliiid  with  .sli^i;-litly  idkiilinc  reaction.  Spccilic 
i4-ra\  it y  1019.  A  small  dc])()sit  of  1)1()()(1  was  ])rL'.sc'iit.  'IMie  sernni 
alluinuMi  anioimli'd  to  1 1*  Li'i'in.  j)cr  lit  re.  ( « lobiilincs  were  pre.s(;iit 
in  very  small  amount^  and  al>o  albiiniosos.  Ko  reducing  sub- 
stiiiices  were  })resent.  The  urea  was  luund  t(j  measure  -3.1  gr.  U) 
the  ounce. 

A  complete  hlood  exambiatlon  was  made  on  April  28tli;  and  the 
result  was  as  follows  : 

Red  cells  .....     4^890^476  per  c.nnn. 
Hajnioglobin      ....         75  per  cent. 
Colour  index      ....     0-79 
Leucocytes         ....      1820  per  c.mm. 
The  examination  of  the  frc^li  hluod  sliowed  rouleaux  formation 
to    1)0    well    marked,    fibrin    formation    normal,    Llood-platelets 
normal,  and  tlie  presence  of  some  poikilocytosis. 
A  differential  count  of  400  cells  was  made  : 

Polymorphonuclear  neutrophils  105 
Coarsely  granular  eosinophils  33 
Small  lym23hocytes         .  .     143 

Large  lymphocytes        .  .       49 

Large  hyalines      .  .  .       OG 

Mast  cells      ....         4 
A  few  microcytes  were  seen. 

The  hlood  aeriuii  sho\ved  no  evidence  of  luemolysis. 
The  tyjjhoid  serum  reaction  was  negative.    Some  loose  clumping 
and  some  loss  of  motility  occurred  at   the  end  of  thirty  minutes 
with  a  dilution  of  1  in  20,  but  no  reaction  occurred  with  a  dilution 
of  1  in  50. 

A  cytologlrcd  examination  of  the  simtiDa  Avas  made  on  A})ril  23rd, 
with  the  following  result  : 


*er  cent. 

Per  c.mm 

26-25 

.     477-75 

8-25 

.     150-15 

35-75 

.     650-65 

12-25 

.     222-95 

16-50 

.     300-30 

1-00 

.       18-20 

122  .1   CM.S'^;  OF  EOSINOPIIILKJ  I'LKUUISY. 

Per  cont. 
Polymorphonuclear  neutrupliils  .     370  02*5 

Coarsely  granular  eosinophils  .  .  2     .        0"5 

Small  and  large  mononuclear  cells  (non- 
granular)   .  .  .  .  .  .        28     .        7*0 

Most  phagocytes  contained  many  diplococci. 

A  h act trloloij leal  ed'a)nhiatlun  of  the  sputum  was  made  on  the 
same  date. 

A  saline  emulsion  of  the  sputum  was  made,  and  '^nasgar"  and 
blood  agar  plates  were  inoculated  ;  ])ure  cultures  were  ohtained 
of  the  Sta2)hijlococcHs  aurens  and  Stajfliylococni.s  albuis.  The 
former  was  by  far  the  most  predominant  organism. 

A  second  blood  examhiation  was  made  on  May  10th  : 
Leucocytes  ....     1U80  i)er  c.nnn. 

The  fresh  blood  examination  showed  rouleaux  formation  to  be 
perfect,  fibrin  formation  very  slight,  blood-platelets  very  scarce, 
and  poikilocytosis  well  marked. 

A  differential  count  of  oOO  leucocytes  was  made  : 

Polymorphonuclear  neutrophils  114 
Coarsely  granular  eosinophils  .  18 
Small  lymphocytes  .  .  .39 

Large  lymphocytes  .  .  .63 
Large  hyaline  cells  .  .  .61 

Transitional  leucocytes     .  .        1 

Mast  cells  ....  3 
Finely  basophilic  cells       .  .        1 

Some  microcytes  were  seen,  and  slight  polychromatophilia 
was  found  to  be  present. 

The  tliird  blood  examinatwn  was  made  on  June  12tli: 

Ked  cells 4,162,500  per  cnim. 

Hiemoglobin     ....  65  per  cent. 

Colour  index     .         .  .         .  0'79 

Leucocytes        .  .         .  .  5100  per  cnnn. 

A  fresh  blood  examination  showed  rouleaux  formation  and 
fibrin  formation  to  be  normal,  blood-platelets  very  numerous, 
and  some  poikilocytosis  to  be  present. 

A  differential  count  of  400  cells  was  as  follows : 


or  cent. 

Per  emm 

38-0     . 

752-4 

6-0     . 

118-8 

13-0     . 

257-4 

21-0     . 

415-8 

20-3     . 

401-94 

0-3     . 

5-94 

1-0     . 

19-8 

0"S     . 

5-94 

I'd-  ccni . 

I'rr  Cllllll. 

.   <;:{-5    . 

:5j:5.s-r) 

.     !!)•()     . 

\mi} 

.     II-o    . 

:,<;i 

(;•:>    . 

:!:;ir, 
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I  NtKiiK  irplit  iiiuclcar  iiciit  I'opliils   'Jo  1 
SuKill  1\  inpliocytcvs   ,  .  .      7(» 

Lary'c^  lyiiipliocytc^s  .  .11 

I iarn'c  liy;i lilies  .  .  .      2() 

('oarsclv  L;'r;iiiiil;ir  (M)siii(»]tliils    .     —      .     —       .         — 

A   IVw  Lj'liosis  wvvv  s(MMi  ;ni(l  sonic   iiiicrorytos. 

(hi  Auii^iist  2")lli  ;ni  ;iil(Mii|)l  \v;is  iikmIc  io  witlidrinv  fluid  (Voni 
tlic  |)l(Mir:il  cnvily  iiniiuMliatcly  Jii'tcr  (l('[itli.  A  lew  drops  of" 
lliiid  were*  ohtaiiuMl,  snital)l(*  iiKMlia  were  inoculated  witli  it,  but 
all  j)rov(Ml  lo  \)v  sterile  Jit  the  end  of  several  days'  incubation  at 
37°  C.  Film  ])i-eparations  were  made,  but  only  })lood-cells  were 
soon. 

A  ]>(>st-i)]()rfpm  r,vami))nfio)r  was  made  on  Auo^ust  27tli,  by 
Dr.  ]\  X.  Panton,  thirty-six  hours  after  death.  ^Die  ])ody 
appeared  to  be  fairly  w(dl  nourished^  but  there  was  considerable 
oedema  of  both  legs  and  trunk. 

Thnra.r. — There  were  numerous  pleural  adhesions  on  botli 
sides,  chiefly  basal.  A  little  greenish  and  gelatinous  material 
was  attached  to  the  visceral  layer  of  the  pleura  at  the  site  of  the 
adhesions.     There  was  no  free  fluid  present. 

The  Jungs  (right  16. i  oz.,  left  14J  oz.). — The  lungs  were 
normal  on  section,  except  for  some  hypostatic  congestion  of  both 
bases. 

The  mediastinal  glands  w^ere  normal. 

The  two  layers  of  the  'pericardium  were  tightly  adherent  and 
were  only  separated  with  considerable  difficulty.  A  little  o-ela- 
tinous  material,  similar  to  that  found  in  the  pleural  sacs  was 
enclosed  among  the  pericardial  adhesions. 

The  heart  {IQ\  oz.)  was  generally  enlarged.  The  right  auricle 
and  the  right  ventricle  were  dilated,  the  ])ulm()nnry  and  the 
tricuspid  valves  were  normal.  The  left  ventricle  was  dilated 
and  hypertrophied.  The  aortic  valves  were  thickened  and 
showed  numerous,  somewhat  recent,  vegetations.  Similar,  but 
le.ss  numerous,  vegetations  were  present  also  on  the  mitral 
valves. 

The  ahdomcn. — There  was  some  excess  of  free  fluid  in  the 
peritoneal  cavity,  but  there  was  complete  absence  of  anv 
adhesions. 

The  i)itcstines  were  found  to  be  normal. 


IJt  A  CASE  OF  EOSTNOPirrLTC  PLEURISY. 

The  lictr  was  cuiisiderably  L'likii'gL'd  (tiol  <>^'-)j  '^"*^  jjre.sentod 
a  typical  nutinog  appearance. 

The  spleen  (6J  oz.)  was  toug'h,  ])ut  otherwise  normal. 

'Vho  kulneijs  (ll.|  oz.)  were  tono-li  and  congested. 

The  uterus  J  uterine  appendcujist^  vagina,  and  Ithnhhr,  were 
found   to  be  normal. 

The  Itrain  ( U)j  oz.)  was  normal. 

Microscopical   Examination. 

Sections  of  the  lung  with  the  adjacent  pleura  were  made  and 
stained  with  Leishman's  stain,  but  failed  to  show  any  coarsely 
granular  eosinophil  cells.  No  tubercle  bacilli  were  present,  and 
there  was  no  histological  evidence  of  tubercle. 

A  piece  of  the  heart-muscle  and  thickened  iwricardium  were 
subjected  to  microscopical  examination.  There  was  well-marked 
fatty,  and  hyaline  change  in  the  muscle-cells,  only  few  of  which 
appeared  to  be  normal  in  the  sections  which  were  examined,  but 
we  failed  to  find  any  coarsely  granular  eosinophils.  In  one 
portion  of  the  sections  a  small,  hiemorrhagic  infarct  \vas  found 
to  be  present.  There  was  very  little  recent  inflammatory  exuda- 
tion in  the  region  of  the  infarct,  and  no  micro-organisms  were 
detected.  There  was  no  microscopical  evidence  of  tuberculosis, 
and  no  tubercle  l)acilli  Avere  seen. 

Diagnosis. 

In  this  case  there  was  evidently  a  systemic  infection  (as 
shown  by  the  acute  endocarditis  and  the  transient  inflammation 
ronnd,  or  in,  the  knee)  which  caused  pleurisy  and  pericarditis, 
and  ultimately  led  to  death  ])y  the  mechanical  embarrassment 
resulting  from  the  pericardial  adhesion  and  myocardial  degenera- 
tion. Of  any  invasion  of  the  lung  proper,  apart  from  the  bronchi, 
there  Avas  no  evidence,  either  during  life  or  after  death.  The 
Stapliylococcus  aureus  and  albus,  which  were  present  in  the 
sputum,  were  probably  absent  from  the  pleural  effusion, 
as  the  differential  cell  count  shows,  l^neumococcus  infection, 
which  would  fit  in  with  some  of  the  features  of  the  onset, 
must  be  ruled  out  on  similar  grounds.  In  acute  rheumatism, 
which    the    arthritis    and     the     endocarditis    might     suggest, 


J.  J.   PERKTNf^  AND  L.  S.   BTWCiEON.  125 

j)o]viiinr|)li((iiiicI(':ir  Iciicocyidsis  is  llic  imiIc,  I  Iinii<j'li  one  case  ()!' 
oosiiiopliili;!  li;is  liccii  (|ii(>l('(I.  Tlic  cell  (•(»iiiit  of  llic  plcm-il 
cxuthit  (' iiiiLi'lil  1)(' 1  Ii()Iil:-IiI  1  o  t';i  \«  hi  r  t  iihcrciilosis,  l)iit  llic  Kiiiplio- 
cytosis  was  I'ai-  Ix'low,  and  the  cndol  liclial  coiint  Far  ahoNc,  wliat 
(icciirs  in  tliis  (lis(»as(\  TIic  ahsciicc  of  aii\'  cNidcncc  of  I  iilx'i'cii- 
losis  in  1  lie  o'liinds,  t  lie  pcrica  I'diiiiii,  and  picni-a  ninsf  lie  held 
(l(H'isiv(». 

Sypliilis  rnnsos  n  lyin])li()f'ytosis  nnd  onsino])liilia,  Iml  in  rmr 
cnso  t]i(M'(^  was  absolutely  no  siuai  or  syni])foins  of  sv])liilis^  noi- 
was  IJKM'i*  any  mai'kiMl  anaMnia. 

( ionorrli(ra,  I  lioiiLili  ("insinu;'  oosinopliilia^  mnsf  Ix*  discarded; 
repeated  ciirefnl  in(piii-y  dni'inj^'  lite  nevei'  sliowinj^  tlie  proscnco 
of  any  (lis(diaro-(%  and  at  the  antopsy  a  most  tliorouf^di  examina- 
tion sliowed  all  tli(^  ])elvic  organs  perfectly  liealtliy  in  every 
respect. 

In  influenza  there  is  an  absence  of  lencocytosis,  and  marked 
lenco]KMiia  lias  l)een  recorded.  In  malignant  endocarditis  (and 
in  our  case  tliere  was  acute  endocarditis)  our  experience  is  in 
agreement  witli  those  who  consider  that  leucocytosis,  to  any 
extent,  is  a  rarity;  usually  the  number  of  the  white  cells  is 
either  normal  or  slightly  in  excess,  while  sometimes  the  number 
is  below  normal.  The  absence  of  the  influenza  bacillus  from 
the  bronchial  tracts  is  the  chief  difficulty  in  the  acceptance  of 
this  view. 

For  the  leucopenia,  so  profound,  and  yet  transient,  and  without 
marked  anaomia,  we  have  no  explanation  to  offer. 

The  slight  typhoid  serum  reaction  obtained  is  connnon  to  any 
acute  disease,  but  is  without  any  diagnostic  value. 

Eemaeks. 

Ever  since  Widal  ^  drew  attention  to  the  important  results 
which  might  be  obtained  by  a  cytological  study  of  the  fluid 
removed  from  the  various  serous  sacs,  considerable  work  has 
been  done  on  this  subject.  Cases  in  which  either  lymphocytosis, 
or  the  increase  of  the  polymorphonuclear  neutrophils,  or  of  the 
endothelial  cells  is  the  predominant  feature,  are  known  to  all 
who  have  made  a  study  of  cyto-diagnosis,  but  an  inflannnatory 

'  Widal  ot  Ravaiit,  "Applications  Cliniqiios  do  rKtud(>  llistologiqiio  dos 
fipanchements  Sero-fil)iin('Ux  dc  la  Pir-vrc,"  '  Soc.  lJi<>l.,'  ;?o.  vi.  IIKX). 
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exudate,  associated  with  tlie  presence  of  laro;e  iiumliers  of  eosino- 
phil cells,  is  exceptionally  rare.  Durin^^  the  last  five  years  we 
have  examined  very  large  ninnbers  of  specimens  of  fluid  removed 
from  the  various  serous  sacs,  but  we  have  never  met  with  a  case 
in  which  the  eosinophils  were  the  chief  feature  of  the  cell  account. 
E.  A.  Koss,  in  his  exhaustive  monograidi,  recently  ])uLlish('d  in 
the  'Transactions  of  the  Pathological  Society  of  London,'  fjiiled 
to  quote  a  case  of  this  kind. 

Widal  himself  draws  attention  to  four  instances  of  eosinophilic 
pleurisy : — 

Case  1. — An  instance  of  secondary  ])lonvisy  in  which  o"  ])er 
cent,  of  eosinophils  were  ])resent  in  the  ])leuritic  effusion,  and 
5  to  6  per  cent,  in  the  blood. 

Case  2. — A  sero-iibrinous  effusion  occurring*  during  the  course 
of  typhoid  fever.  'J\venty-three  per  cent,  of  eosinophils  were 
found  in  the  effusion,  but  only  2  to  4  ])er  cent,  in  the  blood. 

Case  3. — Ha?morrhagic  pleuritic  effusion  which  contained  54 
per  cent,  of  coarsely  granular  eosino])hils,  but  only  9  per  cent, 
were  found  in  the  blood. 

Case  4. — An  encysted  sero-fibrinous  pleuritic  effusion  occurring 
in  a  man  who  had  been  living  in  the  tropics,  and  who  was  also 
suffering  from  hepatic  and  general  glandular  enlargement.  In 
this  case  there  were  14  per  cent,  of  eosinophils  in  the  pleural 
exudate,  but  only  1  to  4  per  cent,  in  the  blood. 

The  pleuritic  effusion  in  each  of  these  cases  was  injected  into 
the  peritoneal  cavity  of  guinea-]ngs,  and  found  to  be  very  toxic. 

Barjon  and  Cade  ^  give  an  account  of  five  cases  which  came 
under  their  observation. 

Case  1. — Acute  pleurisy  with  onset  marked  by  definite  chill, 
recovery  rapid  and  complete.  Twelve  per  cent,  of  eosinophils 
in  the  first  count  of  pleuritic  effusion,  and  18  per  cent,  in  the 
second  count.  The  endothelial  cells  amounted  to  42  per  cent. 
Guinea-pigs,  which  were  inoculated  with  the  sero-fibrinous  effu- 
sion, failed  to  show  any  evidence  of  tuberculosis  or  any  acute 
illness.  There  were  no  signs  of  tuberculous  disease  in  the 
patient,  and  the  serum  diagnosis  for  tuberculosis  was  negative. 

^  Barjon  et  Cade,  '  Archives  gem'rales  de  Mcdecino;'  Ang'iist,  1903. 
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('ask  '2, — A  case  (»r  clii-oiiic  nil  ci'st  it  i;i  1  iicpliritis  wliicli  ()Cciiitc(| 
in  a  paiiilcr.  Tlicrc  uci-c  lO  per  <-ciit.  ol'  ('()siii<i|)liils  in  tlic  cITii- 
sion,  and  7->  per  ccnl.  <il  cndol  liclial  cells.  'I'lic  Ihiid  was  found 
til  \)c  n()n-j)at  lioL^'cnic  to  L:'uin('a-|)in's. 

(\\si:*>.  —  A  ('as(^  of  cont  iMctcd  jjfi'jinida  r  kidncN's  m  an  alcoliolic 
man.  A  liaMiiorrliaLiu"  ))l(Miral  cfTusion  occni'i'cd  in  llic  left 
])l{Mn'al  sac,  and  was  japjx'd  on  llircc  occasions.  At  the  first 
tapj)inn"  tli(M-c  was  no  (M)siii()plMlia  ;  at  llic  second  tliei-e  wei'c  2') 
])(M-  ccnl .  of  cosinopliils  iind  27  per  cent,  of  cndot  liclial  cells  ;  and 
at  llie  tliii'd  ta])piiii>'  tliei'(>  were  !•'>  ])ei-  cent,  of  eosiiiO])liils  and 
17  ])er  cent,  of  endotlielial  cells.  Tlicro  was  no  evidence  of 
tuberculosis  at  i]\v  jxisf-tnorfcin  exann'nation. 

Case  4. — A  onto  pleurisy  in  a  liealtliy  man  who  complotoly 
rocovorcMl.  l^lood-staincd  fluid  was  removed  twice  fiom  the 
pleural  sa(\  At  th(^  first  occasion,  there  were  40  per  cent,  of 
eosinophils  and  lo  per  cent,  of  endothelial  cells;  at  the  second 
ta]")])ing^  the  eosinophils  amounted  to  74  per  cent.,  and  the  endo- 
thelial cells  to  10  per  cent.  A  blood  examination  made  on  the 
same  day  showed  17  per  cent,  of  eosinophils. 

Case  5. — Acute  rheumatism  associated  with  endocarditis  and 
pleurisy,  l^lood-stained  fluid  was  removed  from  the  pleural  sac 
and  35  per  cent,  of  eosinophils  and  10  per  cent,  of  endothelial 
cells  were  present  in  the  pleural  exudate.  There  were  10  per 
cent,  of  eosinophils  present  in  the  blood.  At  the  second  tapping 
the  fluid  was  sero-fibrinous,  but  no  longer  hiumorrhagic.  The 
eosinophils  amounted  to  8  per  cent.,  while  at  the  third  tapping 
no  eosinophils  were  present.  The  fluid  from  all  these  tappings, 
when  inoculated  into  guinea-pigs,  was  found  to  be  non-patho- 
genic. 

Reviewing  these  cases,  the  most  striking  point  in  the  cell- 
count,  next  to  the  eosinophilia,  is  the  abundance  of  the  endothelial 
cells  which  were  so  numerous  in  our  own  case.  Further,  one  is 
struck  by  the  multiplicity  of  diseases  with  which  eosino])hilic 
pleurisy  is  associated — syphilis,  typhoid,  acute  rheumatism,  renal 
disease,  pulmonary  tuberculosis,  and  acute  pleurisy  of  undeter- 
mined origin  ;  and,  indeed,  no  relationship  to  any  organism  can 
be  jiroved,  for  cultures,  as  far  as  the  reports  show,  a]ipear  to  be 
negative  in  every  instance.     It  nuiy  be  noted  that    l>arjon   and 
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Cade  fail  to  confirm  tlie  intense  toxicity  of  the  fiuid  such  as  was 
observed  by  W'idal. 

Considering  tliis  constant  faihire  to  cnltivate  any  micro- 
organism from  the  fluid,  it  is  most  unfortunate  that  we  were 
nnable  to  submit  the  fluid  which  Ave  obtained  from  the  pleural 
sac  in  onr  case  to  a  bacteriological  examination,  and  test  its 
pathogenicity  on  animals.  If  eosinophilic  ])leurisy  is  due  to  such 
an  organism  as  the  influenza  l)acillus  or  the  gonococcus,  failure 
to  cultivate  the  micro-organism  might  depend  u})on  the  fact  that 
incorrect  media  were  employed  for  the  pnrpose,  but  in  our  case  no 
micro-organisms  were  seen  in  the  pleuritic  effusion,  either  in  the 
cells  or  otherwise,  and  also  the  influenza  bacillus  was  not  culti- 
vated from  the  sputum,  or  seen  in  it,  and  there  was  no  evidence 
of  gonorrhoea.  Dudgeon  and  Ross^  have  shown  that  eosinophilic 
effusions  are  known  within  the  first  few  hours  subsequent  to 
intra-peritoneal  inoculation  of  micro-organisms,  either  living  or 
dead,  of  toxins,  and  of  sterile  non-toxic  substances.  In  such 
instances,  although  the  number  of  eosinophils  in  the  peritoneal 
effusion  was  often  very  considerable,  yet  a  marked  eosinophilia 
was  seldom  met  with  in  the  peripheral  blood.  Eosinophilia  was 
produced  in  their  experiments  whatever  substances  were  em- 
ployed, while  eosinophilia  usually  occurs  in  man  either 
through  non-bacterial  i^rodncts  or  at  the  termination  of  acute 
infective  processes. 

December  4i]i,  1900. 


13.  A  histological  stmhj  of  flic  human  'parathyroid  (jlanch. 

By  W.  L.  Harnett. 
(With  Plates  IV  and  Y.) 

This  paper  deals  with  the  results  of  the  histological  examina- 
tion of  the  parathyroid  glands  from  forty  autopsies  upon  persons  i 
dying  as  the  result  of  various  accidents  and  diseases. 

The  work  was  undertaken  in  the  hope  that  thereby  some  few  £ 

indisputable  facts  might  be  brought  to  light  concerning  an  organ 
whose  variations  of  structure  appear  to  have  hitherto  been  practi- 

1  Dudo-oon  and  Ross,  '  Path.  Soc.  Trans./  190G. 
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(•;ill\'  iLl'iidiHMi,  j)li\  si()l()L;"isl  s  li;i\iii<j-,  willi  lew  cxccpl  ioiis,  coii- 
tiiicd  t  lu'iiisclvcs  h)  ()l)S(M'v;it  ions  of  tlic  results  of  o])('i'5itiv(' 
])i-(ic(Mliir('s,  and  li:i\iiig  ari'ivcd  llici-chv  at  soniculial  (-(iiili'ii- 
dict oi'v    conclusions. 

lMoi'iM»\(M\  al  I  out  ion  lias  !)('(' n  dirccl  (•(]  I  o  t  licsc  o-jn  nds  as  factors 
of  HTcal  ))al  IioloL;'ical  inipoi-t ancc  in  certain  diseases.  'I'lie  (-vide i ice 
Tor  tliis  a|)])(^ars  to  rest  ratlier  upon  a  siinilai'Ity  l)ot\v('('n  certain 
of  t  lu^  syni])tonis  of  tliese  diseases  and  those  ol)tained  l)y  some 
ol)serv{>rs  after  ojXM'ative  removal  of  tlie  ])ai'at]iyroids,  tlian  upon 
definite  aiiatoniical  changes  in  the  <^lands  occurrint^  in  fatal  cases 
of  tlioso  diseases. 

A  bricd"  introductory  snrvey  of  the  ])i'incipal  ])oints  in  the 
liisiorv  of  the  observations  n])on  the  ])ai'at  hyroids  may  l)e  of  use, 
the  sul)j(^ct  heing  at  present  in  a  state  of  confusion  owino-  to  tlie 
number  of  statements  directly  contradictory  of  eacli  other  which 
have  been  published. 

Discovercnl  by  Sandstrom  in  1880,  they  were  rc^f^arded  by  him, 
as  well  as  by  others  who  afterwards  independently  observed 
them,  as  embrN'onic  residues  of  thyroid,  destined  to  form  fresh 
thyroid  tissue  when  required.  Sandstrom  accurately  described 
the  four  parathj-roids  usually  present  in  man,  and  noted  the 
different  types  of  microscopical  structure  to  be  met  with,  and 
the  occasional  occurrence  of  small  masses  of  a  substance  having 
the  micro-chemical  reactions  of  thyroidal  colloid.  He  also 
examined  some  of  the  common  mammals,  and  in  all  found 
similar  organs,  but  only  one  on  each  side ;  the  existence  of  the 
internal  parathyroids  in  these  animals  Avas  not  discovered  till  a 
later  date. 

From  time  to  time  these  glands  w^ere  re-discovered  by  various 
observers  and  described  as  embryonic  thyroid  tissue,  particularly 
noteworthy  being  the  account  given  by  Rogowitch  (1),  in  1888, 
of  the  structures  in  the  dog,  Avhich  we  now  know  to  l)e  the 
internal  parathyroids. 

General  attention  was  first  drawn  to  the  subject  by  the 
remarkable  work  of  (iley,  published  in  IcSOl.  J5riefly  sum- 
marised his  main  results  were:  (1)  That  removal  of  both 
thyroid  and  parathyroid  in  the  rabbit  led  almost  invariably  to 
death,  with  acute  symptoms  within  a  few  days.  This  had  becMi 
previously  shown  by  Uorsley  to  be  the  usual  result  of  thyroid- 
ectomy in  the  caniivora.      Accoi'ding  to  (Jley  the  jiarathyroids  in 
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the  carnivora  lay  close  to  the  thyroid  and  were  invariably  removed 
with  it,  hence  the  acute  symptoms  and  rapidly  fatal  result ; 
whereas  in  rodents  they  lay  at  a  distance  and  were  left  behind 
by  previous  operators.  The  dissimilar  results  of  the  operation 
in  these  two  classes  of  animals  were,  therefore,  to  be  attributed  to 
tlie  two  operations,  as  previously  performed,  l)eino;  essentially  dis- 
similar. The  existence  of  the  internal  ])arathyroids  was,  of  course, 
at  this  period  unknown.  (2)  Removal  of  the  thyroid  in  dogs  and 
in  ral)bits,  leaving  the  (external)  parathyroids  in  s-itn,  caused 
usually  no  symptoms,  but  subsequent  removal  of  the  parathyroids 
led  to  death  with  acute  symptoms,  as  in  the  above  experiments. 
(3)  Extirpation  of  the  (external)  parathyroids  alone  caused  no 
ill  effects.  As  to  whether  the  parathyroids  left,  after  removal  of 
the  thyroid,  underwent  development  into  thyroid  tissue,  Gley 
made  contradictory  statements  in  his  papers,  but  finally  pro- 
nounced ao-ainst  the  occurrence  of  this  chano-e.  Reference  will 
be  made  later  to  the  possible  interpretation  of  Gley's  description 
of  wdnit  he  found. 

Ednuinds,  in  1895  (2,  3,  4),  repeated  Gley's  experiments, 
obtaining  similar  results,  and  describing,  also,  a  condition 
resembling  myxoodema  in  ra])l)its  whose  thyroids  had  been 
removed,  leaving  the  parathyroids. 

The  recognition  of  the  internal  parathyroids  in  the  cat,  dog, 
and  rabbit,  was  the  work  of  Kohn,  and  was  published  in  1895 
(5,  6) ;  this  w^as  a  discovery  of  the  greatest  importance,  and  one 
which  sharply  divides  the  history  of  these  investigations  into 
two  periods.  The  results  obtained  up  to  this  date  were  explic- 
able by  the  view  that  the  parathyroids  are  able,  when  necessary, 
to  functionally  replace  thyroid  tissue,  but  are  not  themselves 
essential  to  life. 

Experiments  were  now  brought  forw^ard  which,  if  they  are 
accepted,  compel  us  to  regard  the  parathyroids  as  organs  of  the 
first  importance  for  the  continuance  of  life. 

Yassale  and  Generali,  in  1890,  were  the  first  to  claim  to  have 
shown  that  removal  of  the  four  parathyroids,  leaving  the  thyroid 
in  situ  in  cats  and  dogs,  led  to  death  with  acute  convulsive 
symptoms  within  a  few  days.  From  this  it  Avould  follow  that 
the  rapidly  fatal  result  of  complete  thyro-parathyroidectomy  is 
due  to  the  absence,  not  of  thyroid  secretion,  but  of  parathyroid 
secretion. 
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\';  I  rums  ohscrNCi's  piihlislicd  t  lie  i-csull  s  (if  siiiiihir  cxjicii  incuts, 
some  coiiliniiiiiL:",  some  di'ii  viiili,  I  lie  Initli  ol  t  Iickc;  stnt  ciiiciits, 
liiil  llicy  :i|i|u';ii'  lo  Ii;iV('  l;t;i(1  ii;i  11  v  l:;iiii('<1  ;icc('|tl;i  iicc,  ;is  llicv 
;iri'  now    t(t  lie  met   Willi  in  most.  IcxI-liooks  of  ['li y.si<>lo<ry. 

in  \\h)[,  howi'vcr,  Swwlc  N'iiicciit  :iii(l  .Jolly  (7,  <S,  9),  pnl)- 
IisIkmI  llic  first  of  ;i  series  (if  piipcrs  in  wliicli  I liuy  attack  tliuso 
ccncliisi(tns.  Tlicy  hriiiLi"  l<ir\v;ir(i  ;in  extensive  scries  of"  experi- 
ments, perl'urined  with  very  i^Teat  care.  To  review  ;ill  tlieir 
experiments  would  be  outside  tlie  sc(^])e  of  tin's  slioi-t  siiniin;i!-\,, 
but  one  si>t  must  be  (pioted  on  a('e(junt  of  tlieir  enoi-nious  im- 
])ortanee.  In  a  series  of  nine  eats  tliey  removed  all  lour  jjara- 
t liyroids,  leavinn'  the  thyroid  in  .situ,  takin<^  the  precaution  t(j 
aseertain  by  histological  examination  that  the  bodies  removed 
were  really  parathyroids.  Six  of  the  animals  survived  without 
showing  any  symptoms  and  were  killed  some  time  after,  when 
the  most  careful  search,  macroscopic  and  microscopic,  failed  to 
show  a  trace  of  parathyroid  tissue  remaining.  Three  of  the 
animals  died  with  acute  symptoms,  but  in  these  the  tliyroid  had 
been  severely  damaged  during  the  operation.  Several  series  of 
experiments  on  different  animals  gave  uniform  results.  They 
describe  also  changes  in  the  parathyroids  left  after  thyroidec- 
tomy, which  will  be  again  referred  to.  Very  great  weight 
must,  in  my  opinion,  be  attached  to  the  conclusions  reached 
by  these  workers,  as  in  their  experiments  many  sources  of 
error,  which  could  be  objected  against  the  earlier  work,  were 
eliminated. 

MacCallum  (10,  11),  and  Kishi  (12),  have  also  published 
experiments  in  recent  years,  but  as  their  methods  are  open  to 
objections  which  do  not  apply  to  those  of  Vincent  and  Jolly, 
they  cannot  be  considered  to  have  added  anything  material  to 
our  knowledge  of  the  subject. 

With  this  brief  survey  I  leave  this  branch  of  the  subject,  and 
pass  on  to  detail  the  results  of  my  histological  studies,  indicatino- 
as  I  proceed  points  which  appear  to  me  to  allow  of  le<'-itimate 
deductions  as  to  function  being  drawn  from  structure. 

Technique. 

In  every  case  the  attempt  was  made,  but  not  always  with 
success,  to  dissect  out  all  the  parathyroids.     They  were  fixed  in 
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tuniiiiliu  (lO  \)vv  cent.),  iiiid  pariitliii  was  einpluyud  as  ihu 
iiiibedditig  niediiiiu,  Init  iii  must  cases  one  gland  truni  each  sub- 
ject was  sectioned  by  the  freezing  method  and  stained  with 
Scliarhich  K,  this  dye  being  now  generally  allowed  to  be 
superior  to  all  others  for  the  detection  of  minute  quantities  of 
fat.  For  the  })araflin  sections,  luemalum  and  eosin  was  found  to 
be  the  most  generally  useful  staining  method,  but  for  the  minute 
study  of  the  cells  under  high  magnification  Leishman^s  stain, 
used  in  0*5  per  cent,  solution,  according  to  the  method  intro- 
duced by  Dudgeon,  was  found  to  be  by  far  the  most  useful.  In 
the  delicacy  and  certainty  w^itli  which  the  minutest  features  of 
the  granulations  of  cell  protoplasm  are  differentiated  this  stain 
is  immeasurably  superior  to  any  other  which  has  ever  been 
introduced  for  cytological  work.  The  only  drawbacks  it  pos- 
sesses are  that  a  considerable  amount  of  experience  in  using  it  is 
necessary  to  obtain  the  best  results,  and  that  the  preparations 
are  apt  not  to  be  permanent. 

General  Anatomy  and  Histology. 

I  need  not  here  go  over  the  macrosco})ic  anatomy  of  the  human 
parathyroids.  A  paper  by  Welsh  (13,  14)  gives  the  best  de- 
scription published  in  recent  years,  and  to  it  I  have  nothing  to 
add.  Microscopically  the  gland  consists  of  masses  of  cells,  im- 
bedded in  a  varying  amount  of  connective  tissue,  Avhicli  carries 
the  blood-vessels,  etc. 

The  celh. — Welsh,  in  1898,  Avas  the  first  to  point  out  that  in 
most  parathyroids  two  apparently  different  kinds  of  cell  can  be 
observed  : 

(a)  The  aO'Called  "principal '''  cell. — This  has  a  relatively  large, 
lightly  staining  nucleus,  with  a  variable  amount  of  cytoplasm 
which  is  perfectly  clear  and  structureless  and  entirely  devoid  of 
granularity.  As  a  rule  the  cytoplasm  of  this  cell  cannot  be 
stained  by  any  of  the  ordinarily  used  dyes,  but  occasionally  it 
takes  on  a  very  faint,  diffuse  bluish  tinge  with  the  basic  dye. 
It  is  stated  by  Welsh  that  this  cell  is  smaller  than  the  one  next 
to  be  described,  but  I  find,  as  the  result  of  examining  large 
numbers,  that  its  size  varies  within  very  wide  limits. 

(b)  The  "  oxyphil "  cell. — This  has  a  relatively  smaller,  darkly 
staining  nucleus  and  a  relatively  abundant   cytoplasm,  which 
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stains     \i\nllv    Willi    :ici(l     dvcs,    ;iii(l     iiiiilcr    liiii'h    iii;iu'iiilic;it  mn 
sliows   a,   \vv\    line    ().\j)liil    L;'r;niiil;il  ii  )ii.         In    its  typical    Imi'iii    it 
;i|)))(';irs    lai'L!'(M-    than    llic     i)i'inci|i;i  I     (•(•]!,    iind    Iiciirs    a    sli'ikin;,^ 
iH'scnil)!:!  iKU'  to  tlic  ('('lis  ol   a  <_!'l;i  ml  ii  l;i  f  tii'L.'';in       siicli  ;is  tin-  Ii\('r. 
TIr'su  fells  ar(j  soiiict  iiiics  called  "eosinophil,"  hnt    the    use  (jf 
tins   tei'in   is   hest    avoided    on  acconnt    of   the   \'ei'y   delinite   si^- 
inticaiic(.>   which    it    has    now   ;ic<|iiii'ed    in  ha'niatolo^^y.      Shafply 
as    tliose   two    v;irieties    ot"    cell    a|)pe;ii-    to    c(jntrast    with    each 
otluM",  a    stndy   of    tlieii-  clmracters    in    li'IjuhIh  from   ])or.soii.s  of 
all    aii'es,    with    the    ;iid    oF    Ijcisliinan's   stain,    which    hi-iiiiz's   out 
cleai'ly  tlie  least  trace  of  oxy])]iil    i^-i-nnidation   of  the   cvio])l;isin^ 
shows  that  they  ai'e  linked  togetlior  by  nnnibers  of  intei'inediato 
forms.     A  section   showing  well-nnirked  ox})liil  cells  will  sliow, 
also,  cells  with  smaller  and  smaller  amounts  of  oxpliil  <^'i-anulation, 
till  wo  reach   a  cell  with   tnerely  a  trace  of  liuffy-lcjoking  oxjihil 
substance  in  the  midst  ot   the  clear  cytoplasm;  the  distinction 
between  such  a  cell  and  the  "  principal  "  cell  can  only  be  made 
by  careful  examination  under  high  magnification.     In  size  and 
staining  character  of  the   nucleus,  also,   we   find  the  two  con- 
nected by  numerous  intermediate  varieties.     The  conclusion  is 
irresistible  that  the  two  are  merely  phases  of  one  and  the  same 
cell — a  phenomenon  almost  universally  met  with  in  the  cells  of 
secreting  glands.      The   oxyphil  cell  is  the   resting  stage,  the 
principal  cell  the  discharged  stage,  and,  naturall}',  cells  are  met 
with  in  all  intermediate  stages,  since  we  know  of  no  periodicity 
in  the  parathyroid  secretion  as  in  that  of  the  pancreas  or  salivary 
glands.      It  is  for  this  reason   that  we  hardly  ever  meet  with 
glands  composed  entirely  of  resting  cells,  or  entirely  of  discharged 
cells.     In  the  foetus  and  infant  the  gland  at  first  sight  appears 
to  consist  entirely  of  discharged  cells,  but  I  shall  give  reasons 
later  for  holding  that  these  are  cells  which  have  not  yet  com- 
menced to  secrete. 

Akkan(;emkxt  of  Celj-s. 

Welsh,  in  his  paper,  describes  four  types  of  arrangement  of 
the  principal  cells:  (1)  A  uniform  mass  of  cells  in  a])position 
with  each  other  with  no  intercellular  stroma,  except  a  few 
strands  of  connective  tissue  carrying  blood-vessels.  (2)  A 
.slightly    more     developed     ty})e,    the    cell    masses    showing    a 


loi        STUDY  OF  HUMAN  L'AUATllY  UOl  h  ULAN  US. 

tuiideiicy  to  bt;  l)rukuu  up  by  strands  uf  ctJiiuectivo  tissiiu  into 
iinastuniusing  coliinins.  (8)  Tliu  culls  funiiiug  bninching  culunins, 
appearing  in  cruss-soction  as  acini  without  a  lumen.  (1)  Well- 
formed  acini  with  a  lumen,  containing  a  substance  having  the 
appearance  and  micro-chemical  reactions  of  thyroidal  c(jlloid. 

This  classitication  may  be  conveniently  used  for  descriptive 
purposes,  so  long  as  it  is  recognised  at  the  outset  that  one  prac- 
tically never  meets  with  a  gland  conforming  wholly  to  any  one 
of  these  types,  except  in  the  case  of  the  first,  which  represents, 
as  will  be  detailed  presently,  the  common  appearance  of  the 
gland  in  the  foetus  and  young  child.  In  the  actively-functioning 
gland  areas  corresponding  to  the  first  three  types  may  always 
be  picked  out,  whilst  the  fourth  type  must  be  regarded  as  repre- 
senting the  highest  stage  of  development  of  the  gland,  and  is 
usually  only  represented  here  and  there  by  single  vesicles  in  a 
gland  showing  elsewhere  evidence  of  great  activity. 

Welsh  also  describes  several  types  of  arrangement  of  the 
oxyphil  cells.  Accepting  the  view  that  these  are  the  same  cells 
as  the  principal  cells,  but  in  different  stages  of  their  activity^ 
any  classification  of  their  arrangement  becomes  unnecessary, 
more  especially  as  it  follows  from  what  has  been  already  said 
that  the  distinction  between  what  is  and  what  is  not  an  oxyphil 
cell  is  very  artificial  when  the  cells  are  examined  under  high 
magnification  with  the  aid  of  Leishmau's  stain.  The  typical 
oxyphil  cells  occur  singly  or  in  groups,  mixed  up  with  principal 
cells  and  with  the  intermediate  forms  already  referred  to.  Such 
terms  as  '^  oxyphil,"  "  principal,"  and  "  intermediate,"  or  "  tran- 
sitional "  type  of  cell  are  retained  in  this  paper  for  convenience 
of  description  only. 

A  few  other  points  remain  to  be  dealt  with  under  this  heading. 
In  the  first  place  it  is  frequently  noticed  that  many  of  the  cells 
at  the  extreme  periphery  of  the  gland  are  smaller,  and  the 
nucleus  therefore  relatively  larger,  as  though  they  were  pressed 
together  more  closely.  Welsh  stated  that  the  oxyphil  cells  occur 
in  greater  numbers  at  the  periphery.  My  specimens  do  not  bear 
out  this  statement,  in  fact,  it  is  at  the  periphery  of  the  gland 
that  the  greatest  difficulty  is  generally  experienced  in  deter- 
mining whether  the  cytoplasm  is  oxyphil  or  not,  by  reason  of 
this  crowding  together  of  the  cells. 

Another  commonly  noticed  point  is  that  the  arrangement  of 
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flic  cells  in  flic  flilrd  <y])c,  colminis  ;j))])('arin<^  in  cross  scc-finn  ;is 
iiciiii  witliniit   Imiicii,  is  iiiosf   frc(|nciif  ;if   flic  ])Ci'i|)lici*y. 


TiTE  Secretion  of  'nii:  rAi:ATiivi;oii). 

In  np]">onrniico  and  niiVro-clioinlcnl  reactions  tho  p.aratliyroifl 
secretion  closely  r(^s(Mn1)les  fliyi'oidal  colloid.  Tt  is  lioniof^eneons, 
and  stains  nsnally  wifli  eosin,  wlien  liannalinn  and  (^osin  are 
(Miiploycd,  bnt  witli  licislinnin's  stain  it  most  conmionly  takes  up 
l)ofli  dyt^s  and  a])]K\irs  as  a-  grccnisli  l)hie,  tlioiigli  occasionally 
if  f  ak(vs  ii|)  f  li(>  (M)sin  only. 

It  may  ho  scon  as  droplets  lying  froo  amongst  gronps  of  cells, 
or  as  small  masses  enclosed  in  vesicles,  or  lying  in  s]-)ar(*s  wliicli 
seem  to  be  lymphatics  in  the  interstitial  tissue.  As  regards  the 
cells  lining  the  vesicles  they  are  sometimes  clear,  sometimes 
slightly  granular,  rarely  one  or  two  typical  oxyphil  cells  may 
form  constituents  of  the  lining  layer. 

'J'he  following  specimen  seems  to  me  to  throw  some  lighten  the 
way  in  which  vesicles  may^  be  formed.  Tt  is  the  parathyroid  of 
a  child,  aged  9  months,  who  died  from  l)roncho-pnenmonia 
following  whooping  cough  (Case  33) .  As  a  result  of  the  enormous 
back-pressure  during  the  paroxysms  of  coughing,  many  of  the 
capillaries  have  ruptured,  and  blood  has  been  effused  between 
the  cells  of  the  gland.  Large  spaces,  lying  in  the  midst  of  cell- 
masses,  from  which  they  are  not  delimited  by  any  bounding 
septa  of  connective  tissue,  have  been  opened  out  in  several 
places,  and  strikingly  resemble  thyroid  vesicles.  They  are  lined 
by  the  clear  cells  of  the  gland,  and  contain  tho  remains  of 
effused  blood.  Had  this  taken  place  in  a  gland  of  a  higher 
type — that  is  to  say,  one  in  which  the  gland-cells  were  more 
broken  up  by  septa  of  connective  tissue,  the  resemblance  to 
thyroid  tissue  (imagining  the  blood  to  be  replaced  by  colloid) 
would  have  been  much  more  remarkable. 

This  is,  of  course,  an  extreme  instance  of  what  may  occur,  and 
one  rarely  sees  a  parathyroid  showing  colloid-containing  vesicles 
which  in  any  way  approach  these  in  size;  but  Forsyth  (15)  has 
recorded  the  ajipearances  of  the  ]iarathyr()id  in  a  case  of  myxoc- 
dema,  and  his  figures  show  vesicles  of  a  size  fjnit(^  com]iarable 
to  these, 

10 


13t>       STUDY  OF  HUMAN  PARATHYROID  GLANDS. 

The  formation  of  vesicles  in  the  parathyroid  may,  therefore,  bo 
dependent  upon  mechanical  conditions.  As  lonti;  as  the  secretion 
is  in  small  amount  it  is  carried  away  by  the  efferent  channels  as 
fast  as  formed,  but  in  the  more  active  glands  the  secretion  tends 
to  accumulate  faster  than  it  can  be  removed.  It  follows  from 
this  that  the  greatest  nundjer  of  vesicles  should  be  found  in  tlie 
most  active  glands,  and  none  at  all  in  those  showing  evidence  of 
slight  activity.     1  find  that  this  is  so,  and  I  shall  refer  again  to 

Fm.  26. 


A  section  of  the  parathyroid  described  in  the  text  (Case  33),showino-  the 
manner  in  which  the  extravasated  blood  has  insinuated  itself  between 
the  epithelial  cells.  At  the  lower  border  of  the  fio-ure  there  is  a  well- 
formed  vesicle.     Zeiss  D,  Oc.  2. 

the  point  in  dealing  with  the  evidences  of  differing  activity  met 
with  in  various  parathyroids. 

When  only  a  few  vesicles  are  present,  they  are  found,  for  the 
most  part,  near  the  periphery  of  the  gland,  but  when  they  are  in 
large  number  they  occur  in  the  central  parts  as  well.  From  this 
it  may  be  argued  that  the  normal  path  of  the  secretion  is  towards 
the  periphery ;  accumulating  faster  than  it  can  be  removed  it 
therefore  aggregates  and  separates  the  cells  to  form  vesicles, 
first  at  the  periphery,  and  later  in  the  central  parts.  It  will  be 
remembered  that  it  is  at  the  periphery  that  one  meets  most 
frequently   with   that   arrangement   of  the   cells    into    columns. 
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wliicli,    wlicn    distended     witli    sccrcl  ion,    wonid     foi'iii     tlic    iiiDSt 
pcrtecl    Ncsicles. 

S\v;il('  X'inccnl  ;iiid  -lolly,  in  onc^  of"  tlicir  papors,  J^iv(*  fi<^nres 
of  ])ortions  of  tlie  j)ai'al  liyroids  some  weeks  aller  reniovid  of  flie 
iliyroid  ;ni(l  iwo  p;n';il  liyroids.  'i'lie  (i<^'ur('.s  sliow  colloid-eon- 
t;iinin!4'  V(>si('l(\s  similar  in  every  way  to  tliose  mot  witli  in  soo- 
tions  of  iielive  s^'lands.  Tlie  antlioi's  do  not  ;^'ive  aiiv  intorniation 
as  to  tli(*  amount  of  oxyphil  i^M'aiiulation  in  the  colls  of  th(;f(lands. 
The  mere  j)rcsoncc  of  colloid  vesicles,  liowever,  is  evidence  of 
great  activity,  and  may  roasonahly  be  attril)ute(l  to  tlie  extra 
work  thrown  on  the  parathyroids  in  attein])ting  to  compensate 
for  the  lost  thyi'oid.^ 

Fat    in    the    l^ARATirYROID. 

Abont  a  j^ear  ago  Humphry  (20)  published  a  description  of  tlie 
liistology  of  tlie  paratliyroid  gland  in  Graves'  disease,  in  which 
he  stated  that,  in  the  four  cases  examined,  the  salient  feature  was 
the  presence  of  large  quantities  of  fat,  intruding  itself  between 
the  gland  cells  and  leaving  in  places  only  islets  of  epithelial 
tissue.  This  appearance  he  regarded  as  pathological,  and 
adduced  it  as  evidence  that  the  function  of  the  gland  was 
interfered  with  in  this  disease,  a  suggestion  first  made  by 
Edmunds   (4),  in   1896,  upon  experimental  grounds. 

It  was  then  pointed  out  by  Shattock  (21)  that  fat,  in  variable 
amount,  is  normally  present  in  the  connective  tissue  of  the 
parathyroid,  and  is  a  recognised  feature  of  the  histology  of  the 
cfland. 

I  have  investigated  this  point  in  thirty-three  of  my  cases,  using 
Scharlach  R  to  stain  the  fat. 

I  find  that  two  forms  of  fatty  change  in  the  parathyroids  may 
be  recognised:  (1)  Interstitial,  large  globules  enclosed  in  attenu- 
ated cells,  and  differing  in  no  way  from  fatty  tissue  as  met  with 
elsewhere  in  the  body  ;  this  form  of  fat  is  readily  recognised  in 
specimens  prepared  with  alcohol  as  vacuoles  lying  amongst  the 
gland  cells,  and  is  presumably  the  form  referred  to  by  Humphry. 

'  Gley  and  Nicholas  denied  the  occiuTcnco  of  colloid  in  tlio  parathyroid 
after  thyroidectomy.  They  describe  hypertrophy  and  an  alteration  in  the 
stainin;^  reactions  of  the  epithelial  cells,  an  increase*  in  their  power  of  takinic  up 
the  <lye.  Possibly  what  they  saw  was  an  increase  of  oxyphil  <,'ranulation,  whicli 
would  he  evidence  of  increased  activity. 
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(2)  liitni-cuUular,  miiiuto  droplets  of  tut  in  tlie  cytoplasm  of  tlio 
cells,  which  can  be  detected  only  by  appropriate  staining.  In 
specimens  dehydrated  with  alcohol  there  is  no  indication  of  the 
presence  of  this  fat,  and  the  cells  containin^^  it  may  be  either 
oxyphil,  transitional,  or  with  ])erfectly  clear  cytoplasm.  It  trives 
rise  to  no  vacnoles  in  the  cell,  and  a  cell  with  ])erfectly  clear 
homot^eneous  protoplasm  may  be  loaded  with  fat  or  may  contain 
not  a  trace;  only  the  use  of  an  appropriate  stain  will  settle  the 

point. 

In  the  majority  of  instances  the  fat  is  present  in  both  sitnations 
and  in  the  same  relative  quantity.  In  only  one  case  of  my  series 
was  the  fat  wholly  intra-cellular,  and  in  one  case  wholly  inter- 
stitial. 

In  most  glands  the  distinction  between  what  is  here  called 
the  interstitial  and  intra-cellular  forms  of  fatty  change  is  Avell 
marked  and  readily  recognised  with  the  aid  of  Scharlach  R, 
but  if  a  gland  in  Avhich  the  fatty  change  is  very  advanced  be 
carefully  studied  it  is  found  that,  as  in  the  case  of  the  oxyphil 
and  principal  cells,  the  distinction  is  one  of  degree  rather  than 
of  kind.  Although  the  interstitial  fat  is  contained  in  cells  which 
are  quite  unrecognisable  as  parathyroid  gland-cells,  yet  a  few 
cells  are  met  with  containing  small  fat  vacuoles  which  in  other 
respects  are  ordinary  principal  cells.  Sparsely  as  these  cells  are 
found,  their  presence  is  evidence  that  the  interstitial  form  of 
fat  is  merely  an  exaggeration  of  the  intra-cellular.  They  are 
cells  in  various  stages  of  replacement  by  fat,  and  one  may  con- 
clude that  the  ordinary  form  of  interstitial  fat  is  contained  in 
worn-out  cells  which  are  possibly  about  to  be  disintegrated. 
However  this  may  be,  the  two  terms  represent  a  distinction 
which  is  usually  readily  made,  and  one  which  is  useful  for 
descriptive  purposes. 

Analysing  the  thirty-three  cases  in  which  Scharlach  E  was 
used,  I  find  that  fat  Avas  present  in  twenty-three,  and  absent  in 
ten  ;  whilst  in  the  remaining  seven  cases  interstitial  fat  could  be 
seen  in  the  eosin,  and  ha^malum  specimens  in  five  instances, 
makino-  twentv-ei^'ht  cases  out  of  fortv  in  which  fat  was  present. 

A  striking  fact  which  appears  in  this  series  is  that  in  every  case 
in  which  fat  is  present,    w^ell-marked    oxyphil    cells    are    also  \ 

present,   and  furthermore,  the    relation  is   roughly    quantitive. 
Glands  in  which  the  cells  are  all  clear,  or  show  only  faint  indi- 
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cat  it>n>  <'t  (i.w  |)liil  ur;i  iiiil;il  imh  oI'  llic  ]»r(i|  nphi.-iii,  present  not.  :i 
Irnci't)!"  fat  when  stained  with  Selni  riaeli  L*  and  examined  with 
a  '.,  in.  oliject  i\(',  where  imnhTate  activity  is  indi('ale(l  hy  a, 
lair  nnmluT  of  ()\v|>hil  cidls,  nnnieroiis  int  eniie(liat  c  types  ot'cc'll^ 
and  perhaps  a  lew  dniph-ts  of  colloid,  llie  S(diai']a(di  s|)eciiii('ii 
nsiiallv  shows  droplets  ol"  fat  in  most  ol  the  cells,  and  a  few 
h»ri;'e  interstitial  l:'1o1miI(>s;  whilst  other  ^'lands  art;  iiiot  with 
wliere  ev(>ry  cell  is  loaded  with  fat,  and  tliero  are  enoi-jiions  Jii'cas 
tif  interstitial  fat.  In  these  will  be  found  lar^'c  clinnpsof  oxypliil 
cells,  i>Tt«at  nninhei-s  of  iiitonncdiato  cells,,  and  many  colhjid- 
contaiuing  vesicles,  all  of  which  1  take  to  be  evidence  of  intense 
activity. 

1  have  not  succeeded  in  satisfying  myself  as  to  wjietlier  the 
fat  is  ])reseni  in  Li'reater  amount  in  the  discharged  cells  than  in 
the  resting  or  oxyphil  cells;  1  am  inclined  to  tliink  that  it  is  so, 
but  the  difference  is  not  a  very  marked  one,  and  it  must  be  borne 
in  nnnd  that  tlie  frecpiently  larger  size  of  the  oxypliil  cell  is  apt 
to  give  the  impression  that  it  contains  absolutely  less  fat,  when 
it  nuiy  contain  only  relatively  less. 

The  fat  in  the  parathyroid  appears,  then,  to  be  in  some  way 
closely  related  to  the  functional  activity  of  the  gland.  One  is 
tempted  to  surmise  that  it  may  be  a  by-product  in  the  manu- 
facture of  the  colloid,  but  there  is  absolutely  no  cliemical  evidence 
of  this  being  so,  nor  did  I  find  any  similar  relation  in  the  thyroid 
itself  between  the  amounts  of  colloid  and  of  fat  respectively. 
This  view  also  involves  the  assumption  that  the  secretion  of 
colloid  is  the  only  function  of  the  parathyroid,  and  I  do  not 
think  that  the  evidence  is  as  yet  sufficient  to  warrant  us  in  going 
thus  far. 

As  will  be  shown  in  the  following  sections,  the  fat  in  the 
parathyroids  increases  as  age  advances,  pari  iiaiinu  with  the 
increase  in  the  nundjer  of  oxyphil  cells. 

Biwoiihil  cells. — Cells  with  large,  coarse,  basophil  granules  are 
very  abundant  in  the  interstitial  tissue ;  they  differ  in  no  way 
from  the  baso})hil  cells  met  with  normally  in  connective  tissue, 
ami  no  special  significance  is  to  be  attached  to  their  presence. 

TlIK    rAIJATHVKOID    AT    VARIOUS    PERIODS    OF    LiFE. 

In  the  fojtus  at  four  and  a  half  months  the  gland  ])resents  a 
simple  type,  consisting  of  masses  of   clear  cells  broken   uj)  by 
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ti  tt'w  strands  of  cunnectiv^e  tissue  ciinying  capilhirit'S.  Not  a 
trace  of  oxyphil  granulation  in  the  cells,  of  fat,  or  of  colloid  is 
to  be  seen.  From  the  entire  absence  of  these  three  features  one 
may  conclude  that  the  gland  is  not  as  yet  functioning. 

The  following  statements  are  based  upon  the  examination  of  a 
series  of  glands  from  subjects  most  of  whom  died  as  the  result 
of  disease,  but  some  from  accidents.  The  series  is  so  incomplete 
that  no  attempt  is  made  to  give  more  tlian  the  roughest 
approximation  for  the  periods  of  life  at  which  the  various  types 
are  met  with  ;  indeed,  it  is  probable  that  the  limits  of  variation 
in  this  respect  are  too  wide  to  allow  of  any  precise  statements 
being  made. 

The  foetal  type  of  gland  persists  during  early  infant  life,  but 
at  some  period,  probably  extremely  variable,  the  commencement 
of  activity  is  indicated  by  the  appearance  of  slight  oxyphil 
granulation  in  some  of  the  cells.  The  youngest  gland  in  which 
this  was  seen  was  from  an  infant,  aged  15  weeks;  but,  on  the 
other  hand,  many  glands  were  met  with  up  to  three  years  of  age 
in  which  no  trace  of  oxyphil  cells  could  be  seen.  No  colloid  was 
ever  seen  in  these  glands,  nor  was  any  fat  present. 

These  statements  are  based  upon  the  pathological  series  of 
cases,  as  no  glands  were  obtained  from  accident  cases  in  these 
young  children. 

The  youngest  gland  showing  well-marked  oxyphil  cells  of  the 
ordinary  type,  with  numy  transitional  cells,  was  from  a  child, 
aged  10  years,  dying  of  tuberculous  peritonitis.  Fine,  fatty 
change  was  well  marked,  but  no  colloid  was  present.  This  case 
is  the  link  between  the  gland  of  childhood  and  that  next  to  be 
described. 

In  the  young  adult  the  gland  shows  a  higher  stage  of  develop- 
ment. Connective  tissue  is  present  in  greater  amount,  dividing 
up  the  cell  columns  to  form  the  second  and  third  types  of  Welsh. 
Numerous  large  oxyphil  cells  are  present,  often  in  groups  of 
two  to  six,  and  large  numbers  of  cells  show  some  degree  of 
granularity.  Fat  is  present  in  moderate  amount,  both  in  the 
cells  and  interstitial,  and  colloid  droplets  are  often  seen,  either 
free  or  in  lumina. 

Passing  on  to  the  gland  as  met  with  later  in  life,  we  find 
evidence  of  increasing  activity  as  age  advances.  The  arrange- 
ment of  the  cells  in  the  fourth  type  is  more  frequent;  oxyphil 
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{•('lis  occur  ill  j^Ti'iit  imiiibcr,  :iim1  C(tl|(iMl  is  oricii  present  in  coii- 
si(ler;il)le  (|ii;nitity.  On  Llie  wIkjIc,  llie  ninsl  sti-ikiii<^  leiiUirL'  (j1 
Lrhinds  from  old  siihjccts  is  tlie  Jinioiinl  of  1:11,  Ixjtli  iiilcrstitijil 
ami  ill!  ra-celliilar  ;  1  lie  eiicroacliiiieiii  of  1  lie  iiii(;rstitial  lat^liow- 
ovcr,  usually  leads  to  no  diniiniil  ion  in  the  anioiint  of  (lio  secreting 
tissiu*,  so  thai  in  tlie  very  fatty  glands  tlie  size  of  the  oi'gan  is 
sensibly  increased.  Kvidenco  of  active  })roliferation  of  cells  to 
replace  tlH)se  converted  into  fatty  tissue  was  not  seen,  Ijut  as  the 
\vhoK»  of  tin's  material  was  ol)taine(l  from  tlie  yoKt-mortnn  room 
no  weight  can  be  attached  to  the  failure  to  find  mitotic  figures. 

Fibrosis  is  rarely  seen  in  the  parathyroids  from  old  people, 
whereas  in  the  thyroid  it  is  of  frequent  occurrence,  the  para- 
thyroid, on  tlie  other  hand,  presenting  signs  of  great  activity. 
A  large  quantity  of  colloid  in  the  parathyroid  is  not  necessarily 
associated  with  any  appreciable  diminution  in  the  amount  of  it 
to  be  seen  in  sections  of  the  thyroid. 

The  general  conclusion  to  be  drawn  is  that  the  parathyroids 
commence  to  function  in  infancy,  become  more  active  as  age 
advances,  and  attain  the  acme  of  their  activity  in  later  life,  at  a 
time  when,  if  one  may  judge  by  the  commonly  occurring  fibrosis, 
the  thyroid  is  beginning  to  fail. 

The  Parathyroid  in  Disease. 

Undertaken  with  a  view  to  ascertaining  whether  the  gland 
underwent  any  changes  in  disease,  this  investigation  has  from 
this  point  of  view  been  productive  of  practically  no  result. 

Congestion  of  the  vessels  of  the  gland  is  frequently  met  with 
in  acute  toxic  conditions,  but  in  no  other  way  do  these  glands 
differ  from  the  normal. 

The  majority  of  the  material  was  obtained  from  subjects  who 
had  died  from  conditions  associated  with  well-marked  cachexia, 
but  the  parathyroids  presented  no  feature  which  could  not  be 
exactly  paralleled  in  the  glands  of  normal  persons  at  about  the 
same  period  of  life  dying  as  the  result  of  accident.  It  might 
be  anticipated  that  in  cases  of  wasting  disease  the  glands  would 
show  some  evidence  of  alteration,  either  in  the  direction  of 
increased  or  diminished  activity.  ]3earing  in  mind  the  enormous 
variations  which  may  be  met  with  in  the  normal  glands  at 
different  periods  of   life,  it    is  impossible  to  be  certain  that  the 
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appeanincus  t'uiiud  iiuiy  nut  bo  thoso  normal  tu  the  individual  at 
that  age. 

Eight  glands  were  examined  frum  cliildren  up  to  twelve  years 
of  age  dying  from  tubercle  or  marasmus,  and  all  showed  the 
usual  inactive  or  slightly  active  gland  which  is  apparently  normal. 
A  series  from  persons  of  all  ages  dying  from  tubercle,  carcinoma, 
diabetes,  and  other  diseases,  did  not  markedly  differ  from  the 
organs  obtained  from  subjects  at  the  same  period  of  life  dying 
as  the  result  of  accident. 

Amyloid  change  was  once  seen  in  the  vessels  of  the  gland  from 
a  subject  showing  advanced  amyloid  change  in  other  viscera. 
A  special  interest  attaches  to  a  case  of  Addison's  disease  in  a 
man,  aged  33  years,  but  hero,  too,  the  gland  })resented  nothing 
abnormal. 


The  Pakathyeoid  in  Disease  ov  the  Tiivkoid  Cland. 

On  the  view  that  the  function  of  the  parathyroid  is  closely 
related  to  that  of  the  thyroid,  that  it  is  capable  of  providing  a 
similar,  if  not  identical,  secretion,  and  that,  as  shown  by  Vincent 
and  Jolly,  it  undergoes  great  change  in  the  direction  of  increased 
activity  after  thyroidectomy,  great  importance  attaches  to  its 
appearance  in  disease  of  the  thyroid. 

Forsyth  (15)  has  lately  published  a  description  with  figures  of 
the  gland  in  a  fatal  case  of  myxoudenui  in  a  woman,  aged  58 
years.  He  finds  that  the  gland  shows  evidence  of  an  activity 
far  transcending  anything  ever  seen  under  any  other  conditions, 
with  an  enormous  amount  of  colloid  secretion  and  a  slight 
increase  of  the  fibrous  tissue.  This  observation  is  of  the  greatest 
importance,  and  is  in  entire  accord  with  the  views  here  advo- 
cated. Opportunities  of  obtaining  the  parathyroids  post-mortoa 
in  cases  of  thyroidal  disease  are  necessarily  rare,  and  thyroids 
removed  at  operation  are  generally  useless,  as  the  parathyroid  is 
almost  invariably  left  behind. 

I  was  fortunate  enough  to  obtain  the  parathyroids  from  a 
girl,  aged  18  years,  with  a  small  parenchymatous  goitre  of  the 
ordinary  type,  who  died  from  tuberculous  meningitis.  The  gland 
presented  large  numbers  of  oxyphil  cells  and  colloid  in  con- 
siderable amount,  such  as  I  have  never  seen  in  any  other  gland 
at  this  period  of  life.     It  is  held  b}  many  that  in  parenchymatous 
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j^-oilrc  the  li  v|K'i'l  lopli  V  ol  llii'  yhiiid  is  coinjR'nsjitoi'y  lur  soiikj 
(U'liciciii'v  ill  (|ii;ilily  ol  llic  sccrcl  idii,  a  view  lM)i-ne  out  ])y 
the  liicl  tliiil  lln'  siil))('cls  of  i^'oitro  IrcMjiicnlly  sliow  si;^'"ii.s  ol 
inyxaMlciiia,  iiimI  arc  Itciiclilcd  hy  tliyr(»i(l  Iced  in  Li".  II  tliis  ho 
<^o,  tlic  t'iict  lli;it  llic  j);ir;il  liy  roid  iii;iy  sliiii'c  in  this  liNpcrt  rojdiy 
is  I'urtluM-  i'\  idonco  ol"  its  close  rchitioii  lo  tlio  tliyi'oid.  I'liillicr 
observations  upon  iliis  ])()Inf  will  be  of  ^i-cjit  interest. 

Two  diseases  have  been  held  to  be  sjx'cially  I'clated  to 
delicieney  ut   the   piiratliyroid — ex(j[)litliidniic  goitre  iuid  tetany. 

Exophthalmic  Goitre. 

I  have  alrc>ady  discussed  tlie  ([uestion  of  fat  in  the  para- 
thyroid, said  by  lliiin])hry  to  be  a  pathological  change  met  with 
in  this  disease,  and  it  is  unnecessary  to  go  over  the  same  ground 
again.  One  case  of  exophthalmic  goitre  is  included  in  this 
series,  from  a  female,  aged  39  years,  and  the  gland  was  found  to 
be  perfectly  normal  in  the  amount  of  fat  present  as  well  as  in 
every  other  way ;  it  showed  no  signs  either  of  degeneration  or 
of  unusual  activity. 

A  theory  has  been  put  forward  that  tetany  is  due  to  a  failure 
of  the  parathyroid  to  neutralise  a  toxin  of  intestinal  origin.  One 
case  was  met  with,  in  a  child,  aged  3  years,  in  which  the  glands 
showed  no  departure  in  any  respect  from  the  usual  infantile  type. 

The  Parathyroid  in  relation  to  the  Embryonic  Thyroid. 

The  parathyroids  in  man  originate  from  the  hypoblast  of  the 
third  and  fourth  branchial  clefts  in  close  relation  to  the  lateral 
thyroid  diverticula,  though  separate  from  them  even  in  the 
earliest  stages.  1  have  not  myself  seen  sections  of  the  thyroid 
at  its  earliest  origin,  but  the  figures  in  WolHer's  monograph  (17) 
appear  to  depict  a  structure  which  closely  resembles  that  of 
the  infantile  parathyroid.  Jn  Plate  I,  figs.  2  and  3,  are  illustrated 
a  section  of  the  thyroid  of  a  foetus,  aged  3.\  months,  and  one  of  a 
portion  of  a  parathyroid  in  which  the  development  of  the  acinar 
type  of  cell  arrangement  is  remarkable.  The  acini  contain  no 
colloid  nor  do  those  of  the  thyroid  at  this  early  stage.  The 
likeness  between  the  two  is  very  striking. 
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Tiiu  striictiii'u  ut"  this  thyroid  is  icluiiticiil  with  thut  (jf  thu 
fi^tiil  type  of  thyroid  iidenonui,  and  it  was  sugo^ested  by  llorsley 
that  tliis  tumour  might  originate  from  a  j)arathyroid  imbedded 
in  the  thyroid.  Tlie  possibility  that  this  may  be  so,  though 
incapable  of  direct  proof,  is  supported  by  these  specimens, 
and  by  the  fact  that,  as  shown  by  Forsyth  (18),  parathyroids 
are  occasionally  to  be  met  with  imbedded  in  the  substance  of 
the  thyroid. 

It  cannot,  however,  be  argued  from  these  premises  that  the 
parathyroid  is  nothing  more  than  a  piece  of  embryonic  thyroid 
tissue.  All  observers  are  agreed  as  to  their  separate  origin  and 
early  differentiation  from  each  other  (see  Prenant  [19]),  and 
although  the  parathyroid  seems  in  almost  all  cases  to  approxi- 
mate in  structure  to  thyroid  tissue  as  age  advances,  yet  I  have 
never  met  with  an  instance  in  which  the  whole  gland  was  con- 
verted into  colloid-containing  vesicles.  However  far  the  change 
may  have  advanced,  the  distinctive  structure  of  the  parathyroid 
was  always  in  evidence,  and  I  have  never  found  myself  in  doubt 
as  to  whetlier  a  given  tissue  was  thyroid  or  parathyroid  in 
nature.  This  is  a  consideration  of  great  importance  and  one 
which  requires  further  investigation  in  a  large  series  of  observa- 
tions both  human  and  comparative.  For  the  present  it  must 
weigh  very  heavily  against  the  view  mentioned. 

The  Pituitary  Body. 

The  likeness  between  the  parathyroid  and  the  pituitary  body 
in  certain  points  of  their  structure  is  very  striking.  Oxyphil 
cells  are  constantly  present  in  the  latter,  and  the  occurrence  of 
small  masses  of  colloid  is  not  infrequent.  In  many  cases  of  the 
present  series  the  pituitary  body  was  examined,  but  altliough 
considerable  variations  of  structure  were  met  with,  these  could 
never  be  correlated  in  any  way  with  the  variations  in  the  thyroid 
or  parathyroid. 

Conclusion. 

Although  I  realise  to  the  full  the  danger  of  attempting  to 
draw  conclusions  as  to  function  from  anatomical  facts,  yet  it 
seems  to  me  that  certain  deductions  may  legitimately  be  drawn 
from  a  consideration  of  the  foregoing  facts. 
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riitmt  iiiiati'ly,  the  usiiiil  (trdiT  ol"  scicntirK-  |)i'()C(!(liirc  has  liccii 
rcNt'isi'd  ill  (lie  case*  of  llit'  juinitliyrcjidH ;  c!X])eriincnt.s  liavo  pre- 
ceded, instead  ol"  lollou  iiiLi",  anatomical  studies.  Wei'o  tluj 
expeniiieiilers  iniiiiiiiiioiis  in  llieir  resiills,  one  \V(»iild  not  veiiinre 
(o  eliallen<;'t5  (lieir  conclusions  on  liistological  <^i'ounds  jilone. 
r>iil  there  is  no  sinli  iinaniinity;  the  earlier  experimenters  made 
no  extravagant  claims  for  tlie  importance  of  tlie  glands,  and  tlie 
most  riH'ent  workers  interpret  their  results  as  sliowing  tliat  the 
glands,  themselves  unessential  to  life,  are  able  to  functionally 
replace  the  thyroid,  and.  must  therefore  be  regarded  as  a  part  of 
the  thyroid  apparatus. 

Any  collateral  evidence  is  therefore  admissible,  and.  the  results 
here  brought  forward,  though  based,  on  very  few  cases,  are  yet 
entirely  in  accord  with  these  latter  views.  They  seem  to  me  to 
allow  of  the  following  deductions  being  drawn  :  (1)  The  activity 
of  the  parathyroid  increases  as  age  advances ;  (2)  the  para- 
thyroid normally  forms  a  secretion  indistinguishable  micro- 
scopically from  that  formed  in  the  thyroid ;  in  diseases  such  as 
myxcedema  and  goitre  this  secretion  is  formed  in  greater  quantity; 
it  is  possible,  though  not  as  yet  proved,  that  the  colloid  may  not 
be  the  only  secretion  formed  by  the  parathyroid;  (3)  there  is  no 
histological  evidence  in  favour  of  the  view  that  the  gland  has  a 
function  of  its  own  essential  to  life  (a  view  disproved  also  by  the 
most  recent  experiments),  nor  are  there  any  grounds  for  sup- 
posing it  to  be  the  organ  specially  affected  in  any  diseases. 

To  Mr.  Shattock  I  offer  my  thanks  for  the  interest  he  has 
taken  in  the  work,  and  for  much  kindly  advice  and  help. 

AlTENDIX. 

A  brief  summary  is  here  given  of  the  cases  upon  which  the 
foregoing  pages  are  based. 

The  description  given  of  the  parathyroids  in  each  case  is  the 
combined  results  of  the  examination  of  several  sections  from 
each  gland,  but  in  no  case  were  serial  sections  prepared  of  each 
of  the  glands.  For  absolute  accuracy  of  description  this  would, 
of  course,  be  essential. 

The  terms  "  interstitial,"  ''  intracellular,"  "  transitional,"  etc., 
are  used  for  descriptive  purposes,  but  it  lias  been  already 
explained  that  no  very  rigid  interpretation  can  be  placed  upon 
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tht'iii.  Ill  evury  cast?  thu  tliyi'Dul  was  fxauiintMl,  Init  win  ri;  ii 
was  fuiiml  to  pri'si'iit  iiu  t^russ  chan*^u,  such  as  fibrosis,  great 
(liniinutioii  in  aiiiuiiiit  uf  colloid,  etc.,  it  is  omitted  fnjiii  the 
suiiiniaries.  Minute  changes  of  various  kiiuls  were  often  seen 
in  the  thyroid  sections,  but  as  they  do  not  appear  to  have  any 
bearing  upon  the  su])ject  of  this  paper  tliey  are  not  referred  to. 

Cask  1. — AlcolioHfna,  pubnonary  tuherculoais.  ^hde,  aged  26 
years.  Alcoholic  history  five  years.  Syniptoms  of  phthisis  three 
months.  IVripheral  neuritis.  Voftt  mortem:  Extensive  phthisis; 
liypertrophic  fatty  cirrliosis  of  liver  ;  wasting  of  forearm  and 
leg  muscles,  l^lrathyroids :  Types  3  and  i;  much  interstitial 
fat ;  a  few  oxyphil  cells  ;  fair  number  of  transitionals ;  some 
lumina  containing  colloid  seen;  no  Scharlach  })reparation. 

Case  2. — Diahdes.  Female,  aged  37  years.  Symptoms  of 
diabetes  three  months.  Six  months  pregnant.  Died  suddenly. 
Font  mortem:  Ante-mortem  clot  in  pulmonary  artery.  Pancreas: 
Islands  of  Langerhans  diminished  in  number  and  fibrosed. 
Thyroid:  Extreme  congestion;  hardly  any  colloid  present;  the 
part  from  which  the  sections  were  taken,  though  not  encapsuled, 
resembled  in  structure  a  foetal  adenoma.  Parathyroids  :  Type  2  ; 
intense  congestion  of  vessels ;  single  oxyphil  cells  seen  here  and 
there,  and  all  the  cells  are  more  or  less  of  the  transitional  type ; 
no  colloid  seen;  interstitial  fat  scanty  ;  no  Scharlach  preparation. 

Case  3. — Sarcomatodn.  Male,  aged  23  years.  Symptoms 
seven  weeks.  Tumour  in  abdomen.  Jaundice  three  days.  Fost 
mortem  :  Large  masses  of  glands  in  mesentery,  pressing  on  portal 
vein  and  bile-duct ;  glands  in  neck  and  post-mediastinum;  masses 
in  liver  and.s})leen.  Histologically  the  tumours  were  all  round- 
celled  sarcomata.  Parathyroids:  Mainly  type  2  ;  scattered  single 
oxyphil  cells  ;  no  colloid ;  interstitial  fat  scanty ;  no  Scharlach 
preparation. 

Case  4. — Vr'imanj  carcutoma  of  liver.  Male,  aged  41  years. 
Several  months^  history  of  diarrhoea  and  luematemesis.  Enlarged 
nodular  liver  and  ascites.  Post  mortem  :  Multiple  growths  in 
liver ;  columnar  carcinoma  with  cirrhosis,  probably  primary. 
Thyroid  :  Congestion  and  active  proliferation  of  cells ;  marked 
fatty  change  in  cells  lining  vesicles ;  very  little  colloid  present, 
in    parts    resembles   adenoma.       Parathyroids:     Type   2;    large 


EXPLANATION    OF    PLATE    IV, 

Illnstratino-  the  communication  upon  "  Tlie  Histology  of  the 
Iluiiian  IVrathyroid  GLands/'  by  Mr.  W.  li.  Harnett. 
(P.  V2S.) 

Fig.  1. — The  parathyroid  of  a  foetus,  ag-ed  4i  months.  All  the  cells  have  a 
clear  cytoplasm,  and  are  imperfectly  parted  into  g-ronjis  by  fine  strands  of  con- 
nective-tissue carrying"  capillaries.     3 -inch  ol)j. ;  oc.  2. 

Fio.  2. — The  infantile  type  of  parathyroid  (from  Case  8).  The  structure  is 
precisely  the  same  as  that  shown  in  the  preceding  figure.     Zeiss  obj.  D. ;   oc.  2. 

Fig.  3. — The  parathyroid  of  a  young  adult  (Case  18).  The  gland  is  more 
highly  developed  than  the  preceding,  the  breaking-up  of  the  cell  masses  into 
columns  by  strands  of  connective  tissue  being  much  more  pronounced. 
Oxyphil  cells  and  intermediate  types  are  scattered  amongst  the  rest,  though 
not  to  be  distinguished  under  the  magnification  shown.     Zeiss  obj.  A. ;   oc.  4. 

Fig.  4. — The  parathyroid  from  an  aged  subject  (Case  30).  There  is  a  large 
amount  of  interstitial  adipose  tissue.  An  island  of  eosinophil  cells  may  be 
recognised  near  the  centre,  l)y  the  darker  colour  in  the  photograph.  Zeiss  A. ; 
oc.  4. 
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EXPLANATION    OF    PLATE    V, 

lUustratiiio-  the  communication  upon  ^'Tlie  Histology  of  the 
Human  Parathyroid  (j  lands/'  by  Mr.  W.  L.  Harnett. 
(P.  128.) 

Fig.  1. — A  parathyroid  showing  the  fourth  arrang-emont  of  the  cells— a 
portion  of  one  of  the  glands  from  Case  22.  Zeiss  D.  ;  oc.  2.  Compare  with 
Fig.  2. 

Fig.  2. — The  thyroid  of  a  foetus,  3.^  months  old.  There  is  no  colloid  as  yet 
present.  The  structure  is  similar  to  that  of  a  fo}tal  adenoma  of  the  thyroid. 
Zeiss  D. ;  oc.  2.     Compare  with  Fig.  1. 

Fig,  3. — A  group  of  oxyphil  cells  from  Case  10,  showing  the  fine  granulation 
in  the  cytoplasm  and  the  deeply-staining  nuclei.     Zeiss  ^V;  oc.  4. 

Fig.  4. — A  colloid-holding  vesicle  (from  Case  10).  Oxyphil  and  transitional 
types  of  cell  are  also  shown.     Zeiss  D. ;  oc.  2. 
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masses  of  oxvpliii  cells  in  aniistoniosiii^  coliniins  ;  jiiinli  (-((lloid 
Jirrsont.  Scli:irl;icli  :  Much  fatty  cliatit^c  in  cells  and  i'aii- 
(|iiaiitily    ol    iiitei-slil  lal    lat. 

Cask  5. — Climnic  inhsh'inil  liihcrrlr  ;  J)rrfil  fi.slnln  ;  inarasniiiy. 
Male,  a'j'cd  II  Ncars.  Hid  t  nlterculMiis  liip.  Syniptoins  of 
t  nl)ercul(tns  peritonitis  one  yeai".  ()|)erated  npon  twice,  and 
adhosions  sojiaratcd  ;  siibscMpieiitly  dcvtdopcd  isi'cal  fistula. 
rosf  ))H)rfnn  :  Profomid  emaciation  ;  faval  fistula  found  op(;nin^ 
into  ilcMiin  near  caM-nin  ;  masses  of  caseous  mosontoric  u'lands  . 
tul)crculai*  ulc(M's  in  small  intestine  and  ca'cum  ;  caseous  l^roiicliial 
o-laiids  and  tnl)ercl(>  at  both  apicc^s;  amyloid  liver  and  spleen. 
Tai-al  hyi-oids  :  Marked  tat  ty  ch;in_o;e  ;  slii^ht  tihi'osis;  thickening 
of  ca])illary  walls,  some  of  ^v]li(dl  wvvo  amyloid. 

Case  6. — Tnherculons  'pcritonitw.  Female,  aged  10  years 
Symptoms  three  months.  Very  rapid  emaciation.  Fast  mortem  : 
Tuberculous  peritonitis,  with  many  adhesions  and  purulent 
exudate  ;  caseating  bronchial  glands,  tubercular  pleurisy,  and 
tubercular  periostitis  of  ribs.  J^arathyroids :  Scharlach ;  very 
slight,  fine,  fatty  change  in  cells;  much  interstitial  fat;  mainly- 
type  2  ;  a  few  scattered  oxyphil  cells ;  no  colloid  seen.  The 
pituitary  body  contained  a  mass  of  colloid  imbedded  between 
the  anterior  and  ])osterior  lobes.  Many  intermediate  types  of 
slightly  granular  cells  w^ere  present  in  the  parathyroid,  and 
altoe:ether  it  was  a  very  active  s^land  for  a  child  of  this  acre. 

Case  7. — Carcinoma  of  pylorus.  Female,  aged  28  years.  Two 
months'  history.  Post  mortem  :  Carcinomatous  ulcer  just  within 
pylorus;  numerous  secondary  nodules  in  intestines  and  mesenteric 
glands;  old  tubercle  at  apices.  Parathyroids:  Types  2  and  3; 
intra-cellular  fatty  change  marked  (Scharlach) ;  all  the  cells 
more  or  less  oxyphil ;  colloid  present  in  very  small  amount ;  an 
active  gland. 

Case  8. — Marasmus.  Male,  aged  1  year  and  2  months.  Diar- 
rhoea and  vomiting  two  months.  Post  mortem  :  Nil.  l^ara- 
thyroids  :  Ty|)e  2  ;  cells  all  with  vei-y  translucent,  non-staining 
protoplasm;  no  ti-aces  of  oxy])liil  granulation,  no  colloid,  and 
no   fat. 
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Cask  9. — Bro)Lr}u)-imeumonia.  History  of  lironclio-piicuiiujuiti 
twelve  days.  \]iiv\\i\  jiotit-mortem  \\\\i\'\\\\f^.  Paratliyroids  :  Tyj)e.s 
1  iiiul  2;  cells  clear,  but  hero  and  there  traces  of  oxyphil  granu- 
lation ;  no  typical  oxyphil  cells  ;  no  fat  or  colloid. 

Case  10. — Diabetes.  Female,  aged  58  years.  Symptoms  five 
months.  Died  in  coma.  Post  mortem  :  Pyelonephritis  found, 
nil  else.  Thyroid :  Distinct  fibrosis,  but  colloid  not  reduced  in 
amount.  Parathyroids:  Types  2  and  o;  Scharlach;  fat  in  large 
quantity,  both  interstitial  and  intra-cellular ;  enormous  nund)ers 
of  oxyphil  cells,  both  scattered  and  in  clumps;  many  luniina 
containing  colloid  seen,  the  oxyphil  cells  in  some  cases  forming 
constituents  of  the  walls  of  these  ;  one  clump  of  oxyphil  cells 
contained  two  droplets  of  colloid  in  its  midst  (a  most  unusual 
occurrence).  The  colloid  was  present  in  enormous  quantity;  all 
the  glands  showed  the  same  appearances. 

Case  11. — General  tuhercnlosis.  Female,  aged  3  years.  Wast- 
ing and  pulmonary  symptoms  eight  months,  following  measles. 
Post  mortem  :  General  tuberculosis — lungs,  glands,  intestines, 
spleen,  and  brain.  Thyroid  :  Colloid  scanty ;  proliferation  of 
cells  of  vesicles.  Parathyroid :  Mainly  type  3 ;  most  of  cells 
clear,  but  traces  of  granularity  seen  in  some ;  no  colloid  or  fat. 

Case  12. — Fractured  spine.  Male,  aged  57  years.  Concussion 
and  fractured  spine.  Death  from  bronchitis.  No  marked  arterio- 
sclerosis. Thyroid :  Well-marked  fibrosis,  with  round-celled 
infiltration  and  collapsed  alveoli;  colloid  not  markedly  diminished 
in  amount.  Parathyroids :  Mainly  types  2  and  3  ;  a  fair  amount  of 
interstitial  fibrosis  is  present ;  some  congestion ;  Scharlach ;  large 
quantity  of  fat,  both  interstitial  and  intra-cellular ;  much  colloid 
and  enormous  numbers  of  oxyphil  cells ;  colloid  mostly  near  edges 
of  gland,  and  one  large  space,  probably  a  lymphatic,  in  the 
hilum,  filled  with  colloid.     Pituitary  :  Much  colloid  present. 

Case  13. — Fractured  shull.  Male,  aged  64  years.  Fractured 
skull  and  meningeal  haemorrhage.  Arterio- sclerosis  not  marked. 
Thyroid  :  Well-marked  interstitial  fibrosis,  very  little  colloid. 
Parathyroids :  Type  3  predominated ;  enormous  increase  of 
interstitial  fat,  and  all  cells  loaded  with  fat ;  no  fibrosis ;  typical 
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cliaractcrs  of  |irln(lj>nl  c(A\<.  inarlccd  ;   Imtl'"''  niiinlxM'S  of  oxypliil 
ct'lls  ;    lvj)('   1   l"i*('(|iit'iil  ;    liiiiiiiia  cniitii  iimiL,'"  cnlloid  vci'V  niniK'i'oiis. 

(V\SK  II'. —  Vlnciiirs  (DKj'nui  ;  amfr  nijili  ril  is.  Malc^  !il'"<'<1  1 
vi'iirs.  Ilist(tr\-  I  ln'cc  days.  Post  mar/rin  :  Sloiiirliin^  ulcers  of 
])liar\n\  and  acute  neplirili^.  I'arai  li\  mids :  T\|)c  I  a|)|)i-o.\iuial- 
inuf  te  type  1  ;  all  cells  priiu'ipal,  fat,  colloid,  :iiid  oxyphils  coni- 
])letely  absent. 

Cask  1."). — FrarfKntJ  skull.  I'\'inale^  ai^-ed  11  years.  J'ara- 
tliyroids  :   Types  1  and  2;   no  fat,  oxy])liils,  or  colloid. 

Cask  10. — Ah<1o)}u'}iaJ  carcinoma.  Male,  aged  0-3  years. 
Syniptoin.s  of  carcinoma  of  stoi5iacli  throe  months.  Voftt  morlem  : 
Extreme  emaciation  ;  widespread  affection  of  al)dominal  viscera, 
with  carcinoma.  Thyroid:  Marked  fibrosis;  fair  amount  of 
colloid.  Parathyroids  :  Mainly  type  2  ;  well-marked  tliickening 
of  fibrous  tissue-septa,  but  no  definite  intercellular  fibrosis ; 
enormous  quantity  of  fat,  both  interstitial  and  intra-cellular ; 
large  numbers  of  oxyphil  cells  and  traces  of  colloid. 

Case  17. — Marasmus.  Male,  aged  10  weeks.  Appearances 
as  in  Case  8. 

Case  18. — Intra-peritoneal  hsemorrliage.  Female,  aged  20  years. 
Operation  for  dermoid  of  ovary.  Death  from  intra-peritoneal 
haemorrhage.  Parathyroids :  Types  2  and  3 ;  fat  and  oxyphil 
cells  plentiful ;  no  colloid  seen  in  the  glands,  but  one  large  mass 
seen  lying  in  a  lymphatic. 

Case  19. — Bronchiectasis.  Male,  aged  12  years.  Bronchiectatic 
signs  three  to  four  years.  Ycvy  wasted.  Post  mortem  :  Bron- 
chiectasis in  both  lungs ;  no  tubercle.  Thyroid  :  Some  increase 
of  interstitial  fibrous  tissue ;  very  little  colloid  present.  Para- 
thyroids :  Types  1  and  2,  some  areas  of  type  3 ;  fat  present  in 
small  amount,  wholly  intra-cellular;  a  few  oxyphil  cells,  no 
colloid  seen  ;  the  pituitary  body  contained  a  large  mass  of  colloid 
at  junction  of  anterior  and  posterior  lobes. 

Case  20. — Lymj)liocyth[emia.  Female^  aged  GO  years.  Sym- 
ptoms of  aujLMnia  three  months;  no  oral  sejisis.  Post  mortem: 
Dilated  flabby  heart.      Oru'ans  showed   usual    leukaMuic  chauijes. 
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l^lrat]lyroids :  All  were  very  largo  (throe  timos  usual  size),  and 
contained  enormous  quantities  of  interstitial  fat ;  all  cells  loaded 
with  fat ;  types  1  and  2 ;  oxyphil  cells  very  numerous ;  small 
quantity  of  colloid  seen  ;  intermediate  types  of  cell  very  frequent 
throughout  the  glands.  Thyroid  :  Normal  except  for  some 
crdoma.  Pituitary  :  Anterior  lobe  much  enlarged,  and  largo 
quantity  of  colloid  present  in  well-formed  himina. 

Case  21. — Marasmus.  Male,  aged  9  months.  Wasting,  etc., 
one  to  two  months.  Except  for  faint  traces  of  granularity  in 
some  of  the  cells  the  gland  presented  the  usual  sinqdo  typo, 
colloid,  fat,  and  oxyphil  colls  being  entirely  absent. 

Case  22. — Fractured  base  of  slcull.  Male,  aged  31  years.  Died 
day  of  admission.  Nil  else  post  mortem.  Thyroid  :  Marked 
fibrosis  and  breaking  up  of  vesicles,  with  colloid  lying  free  in 
the  interstitial  tissue.  Parathyroids :  Type  4  very  frequent ; 
enormous  interstitial  infiltration  with  fat,  separating  the  coll 
columns  widely ;  cells  loaded  with  large  droplets ;  oxyphil  cells 
plentiful;  some  colloid  seen  in  lumina. 

Case  23. — Addison''s  disease.  Male,  aged  33  years.  Symptoms 
of  Addison's  disease  three  months.  Well-marked  pigmentation 
of  skin  of  face,  hands,  and  mouth.  Post  mortem  :  Fibro-caseous 
tuberculosis  of  adrenals ;  general  peritoneal  tuberculosis ;  cal- 
careous nodules  in  lungs ;  deposits  in  liver.  Thyroid  :  Slight 
fibrosis ;  colloid  abundant.  Parathyroids :  Types  2  and  3 ; 
moderate  amount  of  fat,  interstitial  and  intra-coUular ;  a  few 
scattered  oxy})hil  cells,  very  poorly  developed  ;  no  colloid  seen. 
Pituitary  :   Contained  largo  quantity  of  colloid. 

Case  24. — Diabetes.  Male,  aged  25  years.  Symptoms  two 
months ;  very  rapid  wasting.  Post  mortem :  Nil ;  pancreas 
normal  microscopically.  Parathyroids  :  Type  2  ;  congestion  of 
vessels  very  marked ;  moderate  amount  of  fat  (both  forms)  ;  fair 
number  of  oxyphils ;  no  colloid  seen. 

Case  25. — 3Iarasmus.  Male,  aged  15  weeks.  History  of 
diarrhcra,  vomiting,  and  wasting  for  about  one  month.  Thyroid  : 
Most  of  the  vesicles  collapsed  and  empty  ;  colloid  scanty.  Para- 
thyroids :  The  faintest  possible  traces  of  granularity  were  seen 
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ill  sonic  ol  ilic  cells;    in  other  respects  it  was  the   t\|)ic;il    inrjiii- 
tilt»  irhinil. 

Cask  lit). — Fnirl  nnd  sic  nil.  Mule,  nLfeil  JC  vears.  I)e;ith  a 
Tew  hoin-s  lifter  Mccitlent.  Oi'uiins  healthy.  I  *in;ithvrni(|s  :  'I'\j)es 
.')  iiiul  I  :  ;i  liiL;"h  type  of  p;ir;il  hyroid  ;  fjitty  cliniiLi'c  well  iiiiirked  ; 
('(•lloid  ill  Inru'e  (|ii;iiil  ily,  most  ly  in  liiniimi  ;  oxyphil  cells  ])leMt  ifnl, 
as  also  intcriiic(liatc  cells. 

Case  27. — Marm^miis.  FemaU^,  nm-d  I  I  niontlis.  Siirns  of 
coiiLTt'iiitnl  sy])]iilis  ;  marasniic  since  hii-th.  lV-<iial  infantile  t\pe 
of  Li'liind. 

Case  28. —  Diahcfcs.  Male,  ai^-cd  |.)  yeai-s.  Diabetic  syin]")toins 
two  and  ii  halfycMirs;  death  in  coma.  Nil  posi  mortem.  i'ai-a- 
thyroids:  Ty])es  2  ;nid  •)  ;  nin(di  ])roken  ii])  1))'  tln^  abundance  oF 
interstitial  fat  ;  large  amount  of  intra-cellnlar  fat  ;  sliudit  conges- 
tion; abnndant  oxyphils;  large  amonnt  of  colloid  in  Inniina, 
some  of  which  have  oxyphils  amongst  the  cells  lining  them. 

Case  20. — Prrifoncal  rarrinomatosw.  Male,  aged.  44  years. 
Gastric  symptoms  nine  months.  Pav/  mortem  :  Carcinoma  of 
stomach  with  extensive  secondary  deposits.  Thyroid :  Sliuht 
fibrosis.  l\arathyroids :  Type  3 ;  moderate  amount  of  inter- 
stitial fat;  enormons  qnantity  intra-cellnlnr ;  oxyphils  abnndnnt, 
no  colloid. 

Case  30. — Diahotes-.  Male,  aged  42  years.  Symptoms  one  vear  ; 
death  from  coma.  Nil  po-'^t  mortem.  Thyroid:  Slight  interstitial 
fibrosis  ;  some  congestion  ;  colloid  normal  in  amonnt.  Para- 
thyroids :  Type  3;  congestion  marked  ;  enormons  qnantitv  of 
fat  (both  forms)  ;  fair  number  of  oxyphils  ;  no  colloid. 

Case  31. — E.rojihtlialmic  goitre.  Female,  aged  39  years. 
Enlarged  thyroid  and  slight  exophthalmos  twenty  years. 
Occasional  exacerbations,  with  cardiac  symptoms.  Death  in 
coma.  Thyroid:  Mostly  not  typical;  some  parts  showed  pro- 
liferation of  cells,  with  sub-colnmnnr  type  of  e]n*thelinin  and 
absence  of  colloid,  but  most  of  the  gland  was  normal,  with 
abundant  colloid.  Parathyroids:  Types  1  and  2;  sliHit  con- 
gestion  ;   moderate  (piantity  of  fat  ;   fair  number  of  oxyphils  and 
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many  inti'i'iiuHliiite  cells  ;  a  very  small  (jiiaiitity  of  colloid  seen. 
The  pituitary  boily  contained  a  good  deal  of  fat. 

Case  32. — Hypostatic  pneiunonia ;  bed-sores.  Male,  aged  73 
years.  Amputation  after  accident.  Death  fourteen  days  later 
from  causes  as  above.  Thyroid  :  Considerable  fibrosis,  but  fair 
amount  of  colloid.  Parathyroids:  Types  2  and  3;  enormous 
quantity  of  both  forms  of  fat;  great  numbers  of  oxyphil  cells, 
wliich  seem  to  contain  less  fat  than  the  others;  no  colloid  seen. 

Case  33. — Broncho-pneumonia.  Female,  aged  9  months. 
Pneumonia  three  days,  following  whooping-cough.  Post  mortem: 
Diffuse  broncho-pneumonia.  Thyroid  contained  no  colloid.  IVra- 
thyroids  :  Types  1  and  2 ;  extensive  haemorrhages  were  present, 
separating  the  cells  and  forming  spaces  lined  by  regular  layers 
of  clear  principal  cells  ;  some  of  these  spaces  are  in  the  centres 
of  masses  of  cells  ;  some  traces  of  oxyphil  protoplasm ;  ty])ical 
oxyphils,  fat  and  colloid  absent. 

Case  34. — Tetany  and  intestinal  toxiemia.  Male,  aged  3  years. 
Convulsions  twelve  hours  after  food-poisoning,  with  diarrhoea, 
etc.  Death  twelve  hours  later.  Fost  mortem  :  Congestion  of 
Peyer's  patches;  acutely  inflamed  mesenteric  glands.  Para- 
thyroids :  Types  1,  2,  and  3  represented ;  congestion  marked ; 
minute  traces  of  fat  (both  forms)  visible  only  with  yV^^^  "^• 
objective ;  traces  of  granulation  in  some  cells,  but  most  were 
quite  clear;  no  colloid. 

Case  35. — Spina  bifida  ;  rupture;  sepsis.  Male,  aged  2  days. 
Ruptured  meningo-myelocele.  Septic  meningitis.  Thyroid  : 
Intensely  congested ;  small  amounts  of  colloid  in  some  vesicles. 
Parathyroids:  Type  1,  with  intense  congestion,  and  here  and 
there  haemorrhages ;  otherwise  corresponds  to  the  usual  infantile 
type. 

Case  36. — Strangulated  hernia;  cerebral  thrombosis.  Male, 
aged  85.  Cerebral  thrombosis  subsequently  to  operation  upon 
hernia.  Thyroid:  Marked  fibrosis,  but  colloid  abundant.  Para- 
thyroids :  Large  size,  mainl}'  due  to  enormous  increase  of 
interstitial  fat ;  all  cells  loaded  with  fat;  oxyphils  very  numerous; 
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cnllonl  al)iin(l;iiit  ly  prcsciil   in  liiiiiiii;i,  and  a   mass  also  seen  l\in<^ 
ill  a  lyiii])liati('  in  (lie  conncclivc  tissue  ;    no  lihrosis  made  oiil. 

Cask  oT. —  BroncJio-jniruuKnini.  Male,  aL'"<'<l  IH  niontlis.  TTistory 
ono  W(>('k  ;  l)ila({M'al.  l*aratliyroi(ls  :  Tlic  usual  infantile  t\|te; 
trnci's  of  iiMMiiulat  ion  in  some  of  tlic  cells;   sli<:'lit  eoii<'-est  ion. 

Cask  .'^S. — Cm-r'ninma  of  ju'dshifr.  Mal(>,  ae-ed  f)7  years. 
I'liyroid  :  Xormal  ;  no  fil)r()sis.  Parathyroids:  i»atlier  larg(^; 
type^;  interstitial  fat  in  fairamount;  no  Scduirlacli  pre])}n':it  ion ; 
iars^'e  numlxM*  of  oxypliils  and  t  I'ansitionals  ;   no  colloid  seen. 

Case  80. — General  iwriUmit is.  Male,  ap^ed  28  years.  IVrforated 
ti^astilc  ulciM'.  (Jeneral  peritonitis.  IVratliyroids  :  '^IVpcs  1  and 
2  ;  eonp^estion  marked  ;  interstitial  fat  in  moderate  amount ;  no 
Sella rlacli  preparation  ;  a  few  scattered  oxypliils  and  some 
transitionals ;  several  small  masses  of  colloid  bc^tween  the  cells, 
Imt  none  seen  in  luniina. 

Case  40. — Tnhercidar  meningitis  ;  _2)a7Twr/l?/mrt/o7^9  goitre. 
Female,  aged  18  years.  Thyroid  enlarged  to  about  twice  its 
normal  size  ;  no  encapsuled  tumours.  Death  from  tuberculous 
meningitis.  Thyroid :  Normal  thyroid  structure,  but  many  of 
the  vesicles  much  enlarged ;  colloid  abundant.  Parathyroid : 
Type  2 ;  moderate  amount  of  interstitial  fat ;  no  Scharlach 
preparation;  numerous  oxyphils  in  clumps  and  scattered,  and 
many  transitional  cells;  colloid  in  fair  amount,  in  lumina  as  well 
as  between  the  cells;  no  other  gland  of  the  present  series  showed 
as  much  colloid  in  cases  at  the  same  period  of  life. 
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Ik    77/r  parafliyroid  (jlaiuh  hi  m(i)i. 
l\y  David  FoKsvTir. 

From  the  riiysiological  Laboratory,  Guy's  Hospital,  and  the  Patholoo-ical 
Laboratory.  Charino-  Cross  Hospital. 

(Willi  Plates  VT  niul  YU.) 

IXTlJODrOTION. 

Although  it  is  a  full  quarter  of  a  contuiy  since  the  para- 
tlivroid  o-lands  were  first  described,  it  cannot  he  said  that  their 
functional  importance  has  even  now  been  appraised.  This 
unsatisfactory  state  depends  on  no  lukewarin  investigation,  for 
not  only  in  this  country,  but  in  (lermany,  France,  Sweden,  Italy, 
the  United  States,  and  Canada,  numbers  of  physiologists  and 
pathologists  have  been  busy  in  tlieir  attempts  to  dissipate  the 
mists  that  enshroud  these  structures.  Unfortunately  their  efforts 
have,  with  advancing  years,  tended  rather  to  confuse  the  issue 
than  to  effect  a  solution.  The  explanati(ui  of  this  result  is  not 
far  to  seek. 

The  essential  points  concerning  the  parathyroids — their  dis- 
tribution throughout  the  animal  kingdom,  their  anatomy,  their 
histology,  and  their  topical  relations  to  the  thyroid  gland — have 
never  been  established,  and  yet  in  spite  of  this  ignorance,  which 
necessarily  leaves  operations  on  the  glands  beset  with  difhculties, 
almost  all  the  work  hitherto  accomplished  has  been  by  way  of 
attempted  removal  of  the  organs  from  domestic  animals.  In 
the  absence  of  these  fundamental  data,  such  a  line  of  research 
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W;i>  v\  ;i  iiMiiIrd  Iti  lead  lo  Cull  I  IM 1 1  ich  »r\  ciid.-.  I  iilil  \S\)\  (In; 
t'\i>lfiMT  dt  I  lie  |t;ir;il  li\i'i»i«ls  Ii;h1  not  liccii  |tf:ict  ic;i  I  ly  rccogiiisi.'d, 
Mild  :ill  I  lie  I  li\  roidcct  "Hiiics  pL-rlt  >riii(Ml  Ixdnrc  t  li;it  yt'Jir  Jiro 
\;ilii('K'ss  lo  oiir  prcsciil  purpose*.  I''r(»iii  |S1I|  to  I  S'J,")  ihc  extir- 
pation ol'  till'  S4"laiids  proceeded  on  the  Jissiniij)!  ion,  lallier(!(l  hy 
Sandst  riMii,  that  there  were  l)iil  t  wo  j)a  ra  1  hy  I'oids  in  ea(di  animal. 
At  the  latter  date  Kolin  ('1)  inaintaiiied  that  in  the  (h>;j-,  the  ejd, 
and  the  rahhit  there  were  custoiiiarily  four  L:la  iids  all  told — two 
on  each  side.  (  )iie,  the  external,  lay  in  a.  Fairly  accessildc 
posit  ion  on  the  la  tcM'al  aspect  <d  t  he  t  liyroid  lohe,  while  the  (jtlicr, 
the  inti'rnal,  was  hidden  away  lielwecn  tlie  incdiiiii  surftice  ut 
the  thyroid  and  tlK>  tracliea.  Jt  followed,  therefore,  tluit  the 
operation,  wliicdi  Itefore  hS!),")  was  termed  ci  complete  parathyroi- 
dectomy, must  often  have  l)ecii  meridy  a  partial  parathyroi- 
dectomy, and  this  fallacy  detracts  considerably  from  the  results 
obtained.  From  1895  to  the  present  time  Kolin's  dictum  has 
been  acce])ted,  and  every  operator  has  been  satisfied  provided 
he  was  able  to  remove  two  glands  from  each  side  of  the  neck. 

It  will  be  shown  in  a  future  paper  embodying  the  results  of  a 
detailed  macroscopic  and  microscopic  examination  of  nearly 
eighty  different  animals,  including  about  seventy  different  species, 
that  the  parathyroids  are  not  constant  in  number,  that  there  is 
often  an  inequality  in  their  numbers  on  the  two  sides  of  the 
neck,  that  their  anatomical  relations  vary  between  wide  limits, 
and  that  it  is  by  no  means  uncommon  for  their  total  number 
to  exceed  four. 

The  fuller  consideration  of  these  points,  and  their  bearing  on 
the  operation  of  parathyroidectomy  as  hitherto  practised,  will 
be  postponed  for  future  discussion,  when  they  can  be  correlated 
w  iih  (jther  evidence  of  a  similar  import. 

Notice,  however,  must  be  taken  of  a  tendency  on  the  part  of 
many  to  accept  the  evidence  provided  by  experimental  ablation 
as  conclusive  ])roof  of  the  vitally  essential  nature  of  these  minute 
bodies,  and  already  the  clinical  aspects  of  the  subject  are  re- 
ceiving attention  from  both  physician  and  surgeon.  The  ques- 
tion is  not  a  cho.sc  jn(j(k'.  I  cannot  find  in  the  literature  any 
evidence  to  warrant  us  in  going  further  than  to  entertain  the 
possibility — not  the  })robability — of  these  small  and  vai-ying 
glands  p(jssessing  an  importance  iine(pialled,  bulk  foi*  bulk,  by 
any  other  organ   in  the  body.      In   a   series  of  three  })apers,  of 
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whiL-h  the  present  is  thu  tirsl,  tliuri;  will  hu  put  tVn'Wiird  tacts, 
gathered  iilung  difterent  and  less  fallaciuus  clianiiels  tluiii  tliose 
hitherto  fullowed,  which  gu  to  show  that  we  should  he  wise  to 
reject  the  claims  for  im])ortance  advanced  by  su  many  on 
behalf  of  the  parathyroids.  On  the  other  hand,  it  will  be 
equally  impossible  to  share  the  camp  of  those  who  maintain 
the  exclusively  embryonic  nature  of  the  parathyroids,  seeing 
in  the  organs  no  more  than  a  mere  '^  rest  "  of  inactive  thyroid 
tissue.  AVhile  assuming  a  ])osition  moi-e  in  accord  with  the 
latter  view,  it  will  be  shown  that,  except  in  the  earliest  period 
of  life,  the  parathyroids  take  an  active  ])art  in  the  processes 
of  the  body,  though  their  importance  has  not  that  ascribed  to 
them. 

The  present  essay  will  be  confined  to  a  consideration  of  the 
parathyroid  glands  as  found  in  a  series  of  fifty-eight  hunum 
subjects,  of  all  ages  from  birth  to  old  age,  and  dead  from  a 
variety  of  diseases.  It  will  be  divided  into  the  following  five 
sections  : 

I.  Naked-eye  anatomy  of  the  parathyroids. 

II.  Age  incidence  and  relation  of  the  parathyroids  to  acces- 
sory thyroids. 

III.  Histology  of  the  parathyroids. 

IV.  Secretion  of  the  parathyroids. 
y.  Conclusions. 

I.  Naked-eye  Anatomy. 

Historical. — A  record  of  the  important  facts  elicited  by  past 
investie-ation  of  these  glands  in  man  can  be  summarised  in  brief 
space.  Sandstrom  (5),  after  examining  about  fifty  bodies, 
stated  that  the  "  glanduhi)  ])arathyroida} "  occurred  to  the 
number  of  two  on  each  side  of  the  neck,  lying  on  the  posterior 
surface  of  the  thyroid  lobe  and  separated  from  each  other  by 
the  inferior  thyroid  artery  and  from  the  thyroid  itself  by  inter- 
posed connective  tissue.  Kohn  (2)  and  Miiller  (4)  investigated 
the  glands,  and  the  latter,  from  a  search  in  over  twenty  cases, 
was  impressed  with  the  dif^culty  of  finding  the  structures,  and 
hesitated  to  formulate  any  opinion  on  their  frequency  of  occur- 
rence. Welsh  (7),  in  a  careful  and  instructive  paper,  stated  that 
as  a  general  rule  there  were  two  parathyroids  on  each  side,  and 


casfs  iiiuliicli  llici'f  uci-c  I'cwci-  lie  cxpljiiiird  cillicr  l)\  ;i^.>iiiiiiiij^ 
lliat  tlic  cxamiiKil  ioii  1i;hI  Iiccii  iiii|»ci'rccl  ^)V  ;i-  t  lie  roiilt  n\  :ni 
lilt  iiiiiilc  (•(•imcxinii  Ik'Iwccii  I  lie  two  ImkIu'S  wlii'i'L'hy  I  lit'}' 
Jlppi'iircd  (()  llic  Milked  eve  ;is  oiic  mass. 

lie  riMiiid  I  111 '111  t  n  iiicnsiii'c  (»ii  nil  ;i  vcrnu'c  0  7  iiiiii.  1)\  •)  1  in  in. 
Ii\  I  ■•')  '_*  iiiiii.,  to  take  llic  I'orin  of  Hal,  o\  oid  plates  or  discs,  and 
lie  notes  llial  in  eliildliood  lliey  appear  to  l»e  e(»iiipa  ra  t  i\('ly 
larger  t  hail  in  later  years.  As  re^-ards  t  lieii"  position,  lie  finds 
tliat  they  wvv  \ ci-y  constant  relati\'e  to  each  otliei-,  one  heiii;^ 
almost  in\arial)l\'  sitnate*!  ahoNC  and  heliind  the  other.  lie 
therelore  dist  inn'iiishes  a.  "  posterior-siijx'rior  "  and  an  '^  antei-ior- 
iiiferior"  respectively.  The  former,  which  is  the  more  easily 
i'oiind,  lies  "almost  in  vai'iably  ^'  on  the  posterior  wall  of  the 
(usophaii'iis  or  pharynx  at,  or  near,  the  junction  (jf  the  two,  and 
is  (piitc  separate  from  the  thyroid  tissue.  He  Las  noticed  the 
occurrence  of  both  })arathyroids  and  accessory  thyroids  in  tin's 
position.  The  otlier  i^-land  lie  iinds  not  constant  in  ])osition, 
though  showing'  a  certain  rude  symmetry  Avitli  its  fellow  on  the 
opposite  side.  It  lies  either  closely  ap})lied  to  the  lower  edge 
of  the  thyroid  lobe  or  immediately  below  the  thyroid  or  some 
distance  below  it. 

It  will  be  observed  that  Welsh,  who  believes  the  parathyroids 
to  be  functionally  distinct  from  the  thyroid,  does  not  so  much 
as  suggest  the  possibility  of  more  than  four  })arathyroids  existing 
in  any  one  snbject,  and  though  he  appears  in  some  cases  to 
have  failed  to  find  more  than  one  on  each  side  he  prefers  to 
ascribe  the  result  to  an  oversight  rather  than  to  a  real  absence 
of  one  gland. 

Sandstrom  (5)  did  not  always  succeed  in  discovering  four 
parathyroids  in  each  bcjdy.  In  five  cases  (10  per  cent,  of  his 
total)  he  found  but  one  on  each  side,  and  in  two  cases  (4  per 
cent.)  only  one  altogether. 

Shattock  (0)  mentions  a  lens-shaped  mass  of  })arathyroid 
tissue  ])endent  from  the  lower  border  of  the  thyroid  isthmus  of 
a  young  man,  but  he  did  not  examine  for  other  glandules. 

Quite  recently  MacCallum  (3)  has  investigated  the  subject, 
and  states  that  four  is  the  usual  nundjer  present,  two  occurring 
in  aj)position  to  ea(h  thyroid  lobe,  though  occasionally  three, 
two,  or  even  one  gland  only  could  be  found.  In  only  ol)  per 
cent,  of  his  cases  did  he  lind  fonr  ;   of  the  remaindei',  1()  |  er  cent. 
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had  thret'/25  {)t'r  ct'iit.  two,  and  ~>  per  cent,  nidy  one  paralli}  loid. 
lie  states  tliat  nut  all  Ids  speeiniens  were  Identitied  l>y  niicru- 
sfupic  examination,  and  as  will  he  sliuwn  this  at  unee  upens  np 
a  sunree  ut"  error.  He  finds  that  great  diversity  exists  with 
regard  to  the  position  of  the  glands,  and  believes  that  only  the 
most  general  statements  are  warranted  on  this  ])oint.  The 
commonest  site,  however,  is  along  the  posterior  border  of  the 
thyroid  lobe.  He  failed  to  discover  any  parathyroid  endjedded 
in  the  substance  of  the  thyroid  gland.  There  is  nothing  in 
MacCallnni's  paj)er  suggesting  that  his  dissections  were  carried 
to  any  distance  from  the  thyroid  gland. 

^iuthor\s  i)ii'ei<tiyatii))us. — Since  the  parathyroiils  admittedly 
show  so  extensive  a  variation  in  })osition,  it  is  clear  that  no 
observer  can  afford  to  restrict  his  attention  to  the  immediate 
neighbourhood  of  the  thyroid  gland,  but  nmst  extend  his  search 
to  wide  limits,  and  the  possibility  of  meeting  with  more  para- 
thyroids than  has  hitherto  been  recognised  must  be  entertained. 
Sandstrom  (5)  believed  that  they  always  occurred  in  the  innne- 
diate  neighbourhood  of  the  thyroid  gland.  Welsh  (7)  recog- 
nised a  somewdiat  greater  latitude  of  distribution,  Init  ap})ears 
not  to  have  examined  the  connective  tissue  very  far  from  the 
thyroid,  and,  as  has  been  shown,  a  similar  criticism  a])plies  to 
MacCallum's  work. 

Again,  previous  observers,  while  noting  the  Aariability  in 
appearance  of  the  glands,  quite  failed  to  recognise  the  possibility 
of  parathyroid  tissue  occurring  associated  with  lymphatic  glands 
or  thymic  residues,  and  they  therefore  omitted  to  subject  to 
microscopical  examination  such  glands  as  raised  no  suspicion  of 
their  })arathyroid  nature.  As  will  be  ])ointed  out  this  is  a 
serious  omission,  for  a  panithyroid  nodule  is  not  infrecjuently 
associated  with  other  tissues  without  the  macroscoi)ic  a})pear- 
ance  of  the  whole  suggesting  its  tw^ofold  nature.  To  guard 
against  these  probable  sources  of  error  a  method  of  search 
sufficiently  extensive  and  detailed  to  obviate  them  was  adopted, 
and  the  procedure  was  as  follows: 

The  subjects,  which  were  not  specially  selected,  except  in  so 
far  as  to  include  a  variety  of  diseases,  were  examined  as  soon 
after  death  as  possible.  A  median  incision  was  carried  from 
the  chin  to  the  sternum,  the  sterno-liyoid,  the  sterno-thyroid, 
omo-hyoid,  and,  if  necessary,  the   sterno-nuistoid   muscles   were 


nwiif  I'ousY'ni  i.vj 

rctlci-lfil  :iiiil  llic  llisroiil  <;-1;iimI  cxixtscd.  'I'lii>,  «.i-  one  ol  ils 
Itiljivs  Willi  llic  (•t.n-('s|)(iii(liiiLi-  isl  liiiiii,^,  \\;is  IVccly  rciiioNcil, 
(o_i»-('l  licr  willi  nil  (••.imrcl  i\('-t  issue,  1:11 ,  el  c,  in  lln-  iiciL''lil"»uf- 
liinxl,  and  a  carctnl  scai-cli  Inr  Ljla  inln  la  i-  hudics  made  in  (In- 
tissues  rcmaininL:-  rroni  llic  jaw  In  tlic  stcrnnm.  'i'lic  st  laid  ni'cs 
excised  were  at  niiee  disseete(l,  and  e\-ery  Li'land  williont  e\ce|)- 
1  inn  kepi  tni-  I  iil  iii'e  nnCi-nsenpie  exam  inat  inn.  Tlie  t  liyroid  itscli 
was  carerully  (di'aned  ami  all  Ixxlies  rniind  nn  it s  snrFaec;  retained 
for  sei'(i( mill n".  A  drawiiiL:"  was  made  nl  tlie  tliyrtjid  U)  record 
the  jxtsitinii,  size,  a|)i)earance,  etc.,  nt"  (lie  specimens  wliicli 
werellien  placed  in  niie  of  various  fixative  fluids,  precautions 
Ikmul!;'  ol)ser\-ed  to  facilitate  t  lie  ideiit  ilicat  ion  ot"  eacdi  at  later 
stages.  Tlie  tliymid  itself  was  fixed  entire  for  twonty-foiir 
lioiirs  and  tlieii  cut  into  thin  slices  2-'J  mm.  tliick^  and  the  cut 
surfaces  of  eacdi  slice  examined  witli  a  magnifying  lens.  l^ery 
piece  which  showed  at  any  place  any  de])arture  fi-oiii  the  usual 
vesicular  a])])earance  of  the  gland  was  retained  for  future 
inicrosco})ical  examination. 

This  detailed  examination  ensured  that,  w^ith  the  exception  to 
he  noted  innnediately,  no  parathyroid  either  imbedded  in  the 
thyroid,  or  on  its  surface,  or  in  its  neighbourhood  could  escape 
detection,  while  few,  if  any,  lying  between  jaw  and  sternum 
Avould  be  overlooked. 

The  exception  referred  to  is  that  of  the  parathyroid  which 
Welsh  terms  the  posterior-superior  parathyroid.  As  has  been 
stated,  he  has  shown  that  this  bears  a  very  constant  relation  to 
the  oesophagus  and  pharynx,  lying  almost  invariably  on  the 
posterior  wall  at,  or  near,  the  junction  between  the  two.  Accept- 
ing this  statement,  attention  was  restricted  to  juirathyroids  other 
than  this  constant  one. 

'J'he  following  was  the  histological  technicpie  ado])ted.  As  a 
fixative  fluid  either  Zenker's  solution,  Mann's  fluid,  saturated 
a(jueous  solution  of  perchloride  of  mercury  or  fornudin  (10  per 
cent,  commercial  formol  in  normal  saline)  was  used.  Of  these, 
Zenker's  solution  and  formalin  gave  the  best  results,  the  latter 
especially  producing  well-lixed  s])ecimens  and  possessing  the 
further  advantage  of  fixing  thyroid  and  accessory  thyroid  tissue 
Ijetter  than  any  other  reagent.  The  specimens,  after  dehydra- 
ting in  successive  strengths  t»f  alcohol  and  clearing  in  oil  of 
cedar-wood,  were  imbedded  in  paraflin  (M.l\  .")2°  C)  and  cut  on  a 
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Ciiiiihiitloi'  luicrutoine,  tlie  sections  varying  from  2  fi  iipwaids. 
In  staining,  .Mayer's  acid  lucnialnni  anil  '1  per  cent.  watei-y 
eosin  gave  the  best  results,  but  it  was  necessary  to  att'urtl  full 
opportunity  to  the  acid  stain  to  bring  out  the  differences  between 
the  cells  to  be  described  below,  v.  Giesen's  stain  or  Hisniarck- 
browii  was  sonii'tinies  used  as  a  counter-stain,  the  former  and 
picro-nigrosin  for  the  connective-tissue  stroma,  and  Mann's 
methyl-blue-eosin  mixtuiv  (long  and  short  methods)  for  vascular 
elements.  'JMie  long  method  for  staining  the  contents  of  ])lood- 
capillaries  seems  not  to  be  as  widely  known  as  it  deservi's. 
Though  there  is  some  little  trouble  in  accpiiring  the  method,  its 
results  are  excellent,  and  for  tracing  ca])illaries  far  superior  to 
any  injection  masses.  In  my  ex})erience,  however,  the  brilliant 
results  tend  to  fade. 

Number  of  parathi/roid  (jhouh. — In  attempting  to  enumerate 
the  parathyroid  glands  we  are  met  at  the  outset  by  a  difficulty. 
It  is  not  unconnnon,  especially  in  infants,  to  find  degrees  of 
lobulation  in  a  gland  varying  from  a  slight  constriction  to  a 
complete  separation  into  two  bodies,  and  a  line  has  to  be  drawn 
between  a  marked  degree  of  lobulation  of  one  body  and  an 
apposition  of  two  se})arate  glands.  This  distinction  is  sometimes 
difficult,  and  therefore  the  following  criterion  was  adopted. 
When  the  macroscopic  appearance  suggested  two  contiguous 
glands  and  the  microscopic  examination  disclosed  a  complete 
septum  of  connective  tissue  between  tlie  two,  the  specimen  was 
reckoned  as  two.  When,  however,  the  dual  nature  to  the  naked 
eye  Avas  not  confirmed  on  section,  the  organ  was  treated  as 
single.     This  method  gives  the  fairest  results. 

The  nund)er  of  ])arathyroids  in  man  is  very  variable.  The 
following  numbers  are  exclusive  of  the  posterior-superior  para- 
thyroid (Welsh),  and  it  is  therefore  probably  necessary  to  add 
one  to  the  figures  given,  wliich  in  each  instance  refer  to  those 
found  on  one  side  of  the  neck. 

In  somewhat  less  than  half  the  cases  only  one  parathyroid 
was  present.  AVitli  the  above-mentioned  allowance  this  agrees 
with  the  results  of  previous  observers,  who  state  that  two  on 
each  side  is  the  customary  number.  The  cases,  however,  were 
not  few  in  wliich  a  laro'er  lunnber  occurred.  In  more  than  a 
quarter  of  the  cases  two  parathyroids  Avere  found.  In  five  cases 
there  were  three  parathyroids,  and  in  two  cases  four.      Even  this 
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was  iini  I  lie  liiiiii,  Imi-  ill  cacli  ol'  tun  iiilaiit-  li\r  |>ai'al  li yi-oids 
Nvcj-f  1 1  MUM  I,  and   in  one  iiila  nl   six. 

()ii  llu-  oiIht  liaml,  llii-  saiiic  dclailcil  cxa  nil  iia  I  i(  mi  was  made 
ill  si'\(Mi  siiI>](mMs  Willi  a  lU'Li'aliNc  result.  Il  is  iiit  (M-csI  iii;^- 
tt)  nnii'tliat  in  li\c  nf  I  licsc  scvcmi  llic  llivrdid  L!;laiid  ilscll  was 
willnMii  ilidvc  peaks  and  processes  wlindi  iisiially  (dia  ract  eiase  its 
(Milline,  and  witlnMit  wliadi  it  a|)|)eai'.s  as  a  sliapeless  liiiii|). 
lu'l'iM'iMice  will  1)1'  made  (<>  this  i'elati(Mi  in  a  I'litiire  ])a|)(M'^  wIkmi 
llic  nature  (d   the   paral  li\  r<Mds  is  discussed. 

.MJowiiiLi"  tor  tlic  |insU'riur-suj)t'i*i()i'  parat  li\'r<M(l,  llie  Ixxlies 
W(MT  n('\»M-  alts(Mil  in  tlie  al»()\'('  sci'ics.  Tliis  Li'land,  li(»we\(M-,  is 
lint  absolutely  eonslaul,  and  it  is  ])()ssil)k;  ihal  in  sonic  ol  llie 
sc'VtMi  abovi'-nieiitioiied  subjects  no  ])aratliyruid  existed.  Otlier 
ol)S(M'\iM"s  liave  failed  to  find  any  gland  attached  to  a  tliyi'oid  lol)e, 
ami  it  is  unsatisfactory  to  conclude  that  this  failure  necessarily 
implies  imperfect  search.  8andstr6ni,  as  has  already  been 
mentioned,  found  no  more  than  one  parathyroid  on  a  side  in  five 
of  his  cases,  and.  in  two  discovered  but  one  altogether,  and  if  we 
admit,  as  we  must,  that  occasionally  only  one  exists,  we  are  not 
justified  in  concluding  that  where  none  is  found  there  has  been 
careless  dissection. 

The  above  results  sunnnarised  in  tabular  form  appear  thus  : 
No.  of  parathyroids.  Percentage  of  cases. 

0.  (1)  .  .  .  .  .  11-7 

1.  (2)  .  .  .  .  .  45-0 

2.  (3)  .  .  .  .  .  27-0 

3.  (4-)  .  .  .  .  .  8-3 

4.  (5)  .  .  .  .  .3-3 

5.  (6)  .  .  .  .  .  3-3 

6.  (7) 1-6 

(The  figures  in  brackets  are  those  after  allowing  for  the  posterior-superior 

parathyroid.) 

Poifitioii. — The  almost  invariable  occurrence  of  a  parathyroid 
behind  the  cjusophagus  or  i)harynx  has  already  been  referred  to 
more  than  once.  Except  for  this  one  gland  the  other  para- 
thyroids are  far  from  invariable,  though  they  show  a  predilection 
for  certain  sites.  If  the  thyroid  is  removed  enclosed  by  its 
surr( Minding  connective  tissue  freely  dissected  out  of  the  neck, 
all  the  pai-at  liyroids  will  in  most  cases  be  in  the  mass  excised. 
It  is  only  uncomiiKMily   that  the  glands  are  set  at   any  consider- 
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al>lt'  ilistuiict'  t'r<»iii  [\iv  {)art'iiL  orLiaii,  and  lluii  lliu  (lircclioii 
takt'ii  is  tuwarcU  the  thorax  ratlicr  tliaii  upwards  in  [\nj  lit-ad. 
Paratliyruids  iifViT  ucciir  siipurHiial  tu  tlic  sti-i-iio-liyuid,  stLTiiu- 
tli\  roid,  uv  uiiiu-hyoid  iniisck's,  and  they  aru  invariably  wrapped 
ill  the  same  eonipartnieut  ut"  the  deep  cervictd  fascia  as  is  tlie 
thyroid  trhuid. 

An  analysis  of  the  sites  of  occurrence  of  the  inlands  shows 
that  the  most  frequently  selected  position  is  at,  or  near,  the 
junction  of  the  middle  and  inferior  thirds  of  the  thyroid  lobe, 
lyini>"  near  the  posterior  border  of  the  organ.  The  two  neigh- 
bourhoods next  most  popular  are,  firstly,  the  posterior  border  at, 
or  near,  the  junction  of  the  u})per  and  middle  thirds,  and,  next, 
around  the  inferior  pole.  In  the  last  position  they  may  lie  some 
distance  away  from  the  thyroid.  The  relative  nundjers  of  para- 
thyroids found  at  these  three  places  were  as  4  :  3  :  2. 

Excluding  the  above  areas,  there  is  none  at  which  para- 
thyroids are  conunon,  though  they  may  occur  in  nuiny  other 
localities.  Of  these  less  frequent  sites  first  mention  must  be 
made  of  the  interior  of  the  thyroid  gland,  where  it  is  usually  the 
lower  half  that  harbours  them.  Only  once  was  a  parathyroid 
entirely  sunk  in  the  anterior  })art.  In  this  subject  three  large 
parathyroids  \vere  found,  all  dee})ly  buried,  one  lying  near  the 
superior  pole  and  two  near  the  inferior.  When  buried  in  this 
way  the  glands  form  an  obvious  contrast  on  section  to  the  sur- 
rounding tissue,  being  pale,  firm,  and  encapsuled,  and  generally 
standinof  out  elevated  from  the  cut  surface.  These  features, 
however,  are  not  sufficient  for  identification,  as  portions  of 
thymic  tissue,  similarly  circumstanced  and  characterised,  are 
found  from  time  to  time. 

Around  the  i)rominence  of  the  anterior  pole  of  the  thyroid  the 
glands  occasionally  seek  sheltei*.  In  two  cases  only  did  any 
parathyroid  appear  on  the  tracheal  surface  of  the  thyroid  {i.e. 
between  the  thyroid  and  the  trachea).  In  one  of  these  (a  child, 
aged  7  years)  three  ])ara thyroids  were  clustered  together  near  the 
lower  end,  while  in  the  other  there  was  the  interesting  association 
of  a  parathyroid,  guarded  on  each  side  by  an  accessory  thyroid — 
the  only  occasion  on  which  an  accessory  thyroid  lay  on  this  surface. 

The  position  mentioned  by  Shattock  (6)  was  noted  once. 

No  parathyroid  was  found  at  any  distance  superior  to  the 
thyroid,  but  sections  were  cut  of  a  large  number  of  glands   dis- 


EXPLANATION    OF    PLATE    VI, 

Illustrating  the  communication  upon  ^^  The  Parathyroid  Glands 
in  Man/'  by  Dr.  David  Forsyth.      (P.  154.) 

Fig.  1. — rarathyroid    i>land,    showing    closoly-inasscd    cells   and   complete 
absence  of  interstitial  fat. 

Fio.  2. — Parathyroid    gland    with    a    considerable   amount   of   interstitial 
adipose  tissue. 

Fig.  3. — Parathyroid  gland,  showing  two  largo  and  other  small  groups  of 
resting  cells  distended  with  oxyphil  granules. 

YiQ.  4. — Parathyroid   gland  with    droplets   of   colloid  secretion  among  the 
gland  cells. 

Yia.  5. — Parathyroid  gland  with  vesicles  enclosing  colloid. 

Fio.  (). — Parathyroid  gland  in  an  advanced  stage  of  vesicle  formation. 
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EXI^LANATION    OF    1^1. ATK    VII, 

lllustnitino- the  communication  upon  "  Tlie  Parathyroid  Glands 
in  Man/'  by  Dr.  David  Forsyth.     (P.  154.) 

Fig.  1.— Parathyroid  gland,  showincf  stages  in  the  arrangement  of  cells  to 
form  vesicles. 

Fia.  2.— Parathyroid  gland,  showing  a  small  lymphatic  vessel  containing 
colloid. 

Fio.  3.— Portion  of  the  same,  more  highly  magnified,  showing  a  lymphatic 
vessel  lined  by  flat  endothelium  and  containing  colloid. 

Fig.  4.— Parathyroid  gland  with  many  lymphatics  distended  with  colloid 
secretion.  On  serial  section  the  smaller  vessels  were  seen  to  open  into  the 
large  one  in  the  centre  of  the  field. 

Yia,  5. — Parathyroid  gland  with  infantile  characters. 
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s<»c1(mI    Mill    iVniii    hcliiiid  I  lie  iii;iiiiiliriiiiii  slcnii,  ;iii(l  one  (i|    llicsc 

proved  iti  \)v  w  piiial  li\  roid. 

A  jtpt'nrdMrt',  rfc. —  Tlic    [i;i  i';i  I  li  \  !•( 'id    ciiiiiinl     he    idciit  ilic(|    willi 

(•(M't  :iiiil  \  ,  ('\('«'|il     li\     iiiicri  ><(((|ii(;d    ex;!  iiiiii;il  i<  in.      'I'lic    tfiilli    (>1 

1  Ins  St  ;it  I'liMMil    li:is  iiii|)i'('ss('(l    ilsclf    dvcr   ;iiid    nycy   ;i<j-iiiii    in    t  lie 

('niirs(>  (if  tins  i-('S(';n'(di,  ;i  iid  it  li'ocs  I'ai'  to  cxphiiii  wliy  I  lie  i-csidts 

here  rccurdiMl  dilTcr  IVmii  tliosc  of  pi'cxioiis  ()l)S(M'V('rs.     A  jxtiismI 

(d"  iiiniiv  orin'iniil    pajx'fs   on    tlic   sni)i('('t    lends  to   tlio  l)('li(d'  t  liiit 

111  pi'o\ioiis  res(»ai'Ldi  the  <^l;iiids  whose   features   were   tliose   of   ;i 

]);ir;it  h\roid  W(^ro  scH'tioiied,  wliile  those   whicdi   njipe.'ired    not    to 

l)e  p;ir;it  liyroid    were  ])asso(l    l)y.      'IMiis  necessarily   led    to   error, 

lor   it    is  only   1>\'   inicroscopieal   exainiiiiit  ion    of   everv   <;"l;indiil;ir 

1  •     ~ 

Itodv  found  tlnit  ;ill  the  p;ir;it  hyroids  ciin  he  enimiernteil.  M;iny 
specimens  in  t  lie  ])resent  scries  of  wh;it  seemed,  on  ni;ier()seopic 
examination,  t(^  l)c  (Mtlier  lympliatic  u'hmd,  accessory  thyroid,  oi* 
fat  distdosed  in  tlic  evcMit  parathyroid  structure,  and,  2:>rr  confra, 
inlands  wliose  features  suo-o'csted  a  jiarathyroid  nature  proved  to 
l)e  lym]diatic  ji'land,  thymic  residue,  or  accessory  tliyroid.  Not 
only  is  there  this  possibility  of  confusion,  l)ut  parathyroid  and 
accessory  tliyroid  may  l)e  found  in  the  same  gland,  and  on  two 
occasions  ])aratli3'roid  and  thymic  residue  were  similarly  asso- 
ciated, while  in  one  case  parathyroid,  thyroid,  and  thymic  tissues 
were  bound  up  together. 

If  a  ])aratliyroid  present  a  fairly  typical  appearance,  and  is 
found  at  one  of  its  commonest  sites,  it  may  be  identified  Avitli  a 
very  high  degree  of  probability.  Tn  other  words,  when  a  typical 
parathyroid  is  seen  there  is  no  reasonable  doubt  of  its  nature, 
but  with  many  examples,  es])ecially  of  the  smaller  glands  and 
those  associated  with  other  structures,  nothing  less  than  the 
niicrosco]ie   will   reveal   their  nature. 

In  its  most  characteristic  form  tli(>  ])arathyroid  appears  as  an 
elongated,  ovoid,  slightly  flattened  body  of  a  ])ale  pink  hue,  and 
with  a  sinooth,  glistening  surface  on  which  ramify  a  few 
brandling  vessels.  One  or  both  its  tapering  ends  have*  the 
appearance  of  ordinary  adipose  tissue,  and  there  is  frequently  a 
lino  of  demarcation  between  the  yellow  and  the  ])ink.  In  two 
exam])les  the  gland  was  divided  longitudinally  into  e(jual  parts 
(»f  ])aratliyr(»id  tissue  and  fat  respectively.  Those  glands  \\hi(di 
liavi"  lint  been  in  contact  with  the  thyroid  arc  usually  not 
flattened.      In    e(insi-.tenee   the    parathymid    i-^   s<tft. 
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Sometimes  the  i^hiiid  presents  few  features  except  tliosi?  of  ;i 
noilule  of  fat  well  vasciihirised,  and  this  variation  is  specially 
liable  to  escape  unrecognised.  In  others  fat  is  entirely  absent, 
and  the  appearance  may  be  tiiat  of  a  lymphatic  gland  or  thymic 
residue;  these  specimens  are  firmer  in  texture  and  have  an 
uniforndy  pale,  })inkish-white  colour.  In  yet  others  the  gland 
has  a  dark-brown  hue,  suggesting  an  accessory  thyroid,  while 
rarely  it  loses  all  its  peculiarities,  and  appears  as  an  absolutely 
black  gland,  as  dee{)ly  coloured  as  many  adult  bronchial  glands. 

The  aspect  of  those  which  are  conjugated  with  thyroid,  thymic, 
or  lymphatic  tissue  varies  with  the  amount  of  each  structure 
present,  but,  as  a  rule,  the  parathyroid  tissue  is  proportionately 
small  in  amount,  and  the  features  are  those  of  the  other  organ. 

The  size  varies  from  little  more  than  a  pin-])oint  up  to  2*5  cm. 
by  "5  mm.  by  'i  mm.  The  length  depends  greatly  on  the  amount 
of  fat  attached  to  the  poles.  In  infancy  they  are  generally 
small,  but  they  are  not  necessarily  larger  in  adults  than  in 
children.  Tliere  is  no  constancy  in  the  total  volume  of  all  the 
parathyroids  present  in  different  adults.  Not  infrecpu^ntly,  where 
one  large  parathyroid  was  found  two  or  three  others  equally 
large  were  discovered,  and  one  individual  will  have  ten  or  twenty 
times  as  nuich  ])arathyroid  tissue  as  the  next  (examined. 

11.  Age  Incidence  and  the   Relation  of  the  PARATiiYRorDs  to 

Accessory  Parathyroids. 

The  literature  contains  no  comment  on  the  relation  between 
the  number  of  parathyroids  present  and  the  age  of  the  subject, 
3'et  an  investigation  of  this  point  is  important  in  the  highest 
degree  to  the  settlement  of  the  embryonic  character  of  the 
glands.  If  they  be  embryonic  thyroid  tissue,  and  can,  and  do 
under  suitable  stimulus,  become  transmogrified  to  the  adult 
structure,  we  should  meet  with  the  embryonic  glands  more  often 
in  the  earlier  years  of  life  than  later,  and  conversely  accessory 
thyroids — it  is  to  accessory  thyroids  that  the  parathyroids  would 
become  changed — should  increase  j^ari  ^^rt.ss?^  with  the  dis- 
appearance of  the  parathyroids. 

A  reference  to  the  ages  of  the  subjects  examined  shows 
decisively  that  parathyroids  are  in  greatest  number  in  the  first 
year  of  life,  and  that  from  that  period  onward  to  old  age  they 
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:ii"('  roiiiul  Willi  j)i'(itjfr('ssi\('l\'  (IccrciisiiiLr  I V<'<|ii<'iic\'.  I  iidcr  one 
\«';ir  tli('\'  ttcciir,  Ll't'iicr;!  llv  iii  cliislci's,  In  I  lie  iiiiiiilici"  ol  two, 
tlii'cc,  Iniir,  li\(',  oi'  even  six,  scjJMi-iilcd  rruin  r:\c\\  (illicr  liy  llicir 
rcspi'ct  ivc  (•(tiiiicct  ivc-lissiic  ciiNclopcs.  Tlicsc  cliister.s  aliiio.st 
iiiv;iri;il>l\-  lie  in  (>ii(>  <»t'  I  lie  1  wo  cfMimionost  sites  inciif  ioiicd 
iiliovc.  Tlic  lliriM'  instances  when  lixc,  live  .'ind  six  ])nratliyr()ids 
were  luimd  W(M'«>  all  in  infants  nude)'  one  ycai*.  I'd  ween  tlie 
first  year  and  the  tenth  the  licreatest  niinihers  round  were  three 
and  tour.  Above  ten  years  two  was  the  inaxinnini.  Tlu^se 
nuinl)(M*s,  of  eoni*s(»,  I'efer  to  one  side  of  the  ne(d<  only.  No 
su])jc('t  under  twenty  years  of  ai;"(^  was  without  a  parathyroid  ; 
above  twenty  tliey  nii<>'lit  be  absent. 

In  an  infant,  aired  7  niontlis,  five  parathyroids  were  found  on 
one  side  and  six  on  tlie  otlier — a  total  of  eleven. 

Hrlafitm  to  accrsffory  thyroids. — An  examination  of  the  age 
incidence  of  the  accessory  thyroids  was  no  less  instructive.  Here 
arises  the  same  difficulty  of  enumeration  that  appeared  in  con- 
nection with  the  ]mrathyroids.  Hvery  transition  can  1)0  found 
between  an  eminence  of  thyroid  tissue  on  the  main  gland  and  a 
com])letely  separated  accessory  thyroid,  and  the  same  criterion 
must  be  adopted  in  doubtful  cases.  Berry  (1)  speaks  of  encap- 
suled  masses  of  thyroid  tissue  which  have  been  extruded  from 
the  gland,  and  draws  a  distinction  between  them  and  what  he 
styles  ^^  true  accessory  thyroids  of  congenital  origin. ^^  But  this 
division  is  undesirable  to  make  and  impossible  to  apply. 
Nodules  of  true  thyroid  tissue  occur  at  varied  distance,  near 
and  far,  from  the  thyroid,  and  all  of  them  must  be  accepted  as 
true  accessory"  thyroids.  There  is  no  practical  difference  between 
the  two  kinds,  and,  as  far  as  I  know,  there  is  no  evidence  of  the 
active  extrusion  of  a  mass  of  thyroid  tissue  by  the  parent  gland. 
"^I'lie  term  '' accessory  thyroid"  is  applied  here  to  all  masses  of 
thyroid  tissue  which  are  macroscopically  and  micro.scopically 
separate  from  the  main  gland. 

Such  accessory  thyroids  are  admitted  to  be  of  common  occur- 
rence, and  they  have  been  described  as  lying  within  the  wide 
limits  of  the  base  of  the  tongue  and  the  thoracic  cavity.  In  tlu^ 
present  series  these  glands  were  found  frequently,  and  .showed  a 
marked  preference  for  certain  sites.  Most  commoidv  thev  lay 
in  the  connective  tissue  about  the  ]iosterior  pole  of  the  gland, 
but    iln'v  were    almost  equally  iniinei-ous  at    the   junction    of  the 
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iiiiddlo  and  interior  thirds,  and  at  the  junction  (if  the  upper  and 
middle  tliirds  on  the  posterior  hordei-.  It  is  to  In;  noted  that 
these  situations  are  also  those  most  commonly  selected  by  the 
parathyroids.  Of  the  latter,  84  per  cent,  were  found  in  these 
three  places,  while  SO  jxm*  cent,  of  the  accessory  thyroids  were 
found  similarly  located.  Rarely  accessory  thyroids  skirt  the 
anterior  border  of  the  thyroid  between  the  isthmus  and  the 
anterior  pole.  The  case  (a  girl,  aged  8  years)  in  wliich  two  acces- 
sory thyroids  lay  on  the  tracheal  surface  of  the  glaml  separated 
from  each  other  by  a  parathyroid  has  already  be(»n  mentioned. 

The  age  incidence  of  accessory  thyroids  is  well  shown  in  the 
present  series.  In  exactly  75  per  cent,  of  the  infants  under  one 
year  no  accessory  thyroid  at  all  was  discovered.  In  children 
from  1  year  to  10  years  they  were  absent  in  43  per  cent,  of  the 
subjects.  From  17  years  to  60  years  (there  was  none  exa- 
mined l)etween  10  and  17  years)  they  were  absent  in  o  ])er 
cent.  In  other  words,  from  infancy  onwards  there  is  a  jiro- 
srressive  increase  in  the  nutnber  of  accessory  thyroids  with  every 
successive  decade  until  old  age  is  reached. 

The  decrease  of  parathyroids  and  increase  of  accessory 
thyroids  is  shown  in  the  appended  table,  the  last  column  of 
which  contains  the  relative  number  of  parathyroids  to  accessory 
thyroids  at  dilYerent  ages.  It  will  1)C  seen  that  in  the  first  few 
months  of  life  parathyroids  are  more  than  seven  times  as 
common  as  accessory  thyroids  ;  from  the  sixth  to  the  tenth  years, 
one  and  a  half  times  as  connnon,  whilc^  between  the  c^levonth  and 
twentieth  years  equality  is  established.  From  the  last  year 
onwards  the  pr(^]K)nderance  goes  to  the  accessory  thyroids,  and 
with  every  incrc^ise  u])  to  sixty  yc^ars  becomes  more  marked. 
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It  is  iimI  siiL;L;'t'>li'<l  tlial  flic  :ilii)\('  liL'iifcs  ww  U)  he  liikcii  as 
('\  prcssiiiLi"  I  lie  cxacl  iiicitlciicc  in  all  iii(li\  idiials.  IiascMJ  dn  no 
nioiT  I  hail  litl  \-(ML;lit  cases,  tlicy  allow  a  iiiar!_;iii  <•!  error  ttjo 
I'oiisideraMe  lur  t  liis  slatislical  \aliic,  l»iil  iiiakiii'j-  all  iiecesstiry 
allowance  lor  the  limit  ot"  the  series  I  lu;  niinihei''-  will  he  round 
to  e\j)ress  the  hroad  tact  that  there  is  a  L;'!'adiial  decreas(;  ol 
parathyroids  and  increase  of  accessoi-y  thyroids  with  ad\aiicin^' 
;ige. 

III.    lIisToi-ocv  or  Tin:    I\\i:atii vi:<»ii)  (ii,.\\i). 

The  histoloo-y  of  the  parathyroid  glands  has  ali'cady  i-eceive(l 
attenti(»n  iVoni  ])i'evi()ns  observers.  In  his  oi-iuinal  papei-^  Sand- 
strcini  (5)  described  it  witli  detail  and  accuracy  as  far  as  he 
went.  After  pointing"  ont  liow  varied  were  tlie  ap})eai'ances 
])ri'seiited  by  secLiuiis  of  the  gUiiid^  lie  proceeded  to  recog'iiise 
three*  main  typc^s.  In  the  first  tlie  cells  were  arraiiu'ed  in  a  con- 
tiiiiioiis  mass;  in  the  second  the  stiaictiire  was  more  open,  con- 
sisting" of  ii  reticulnni  of  cells,  the  meshes  of  wliich  were  occupied 
by  blood-vessels;  while  the  hist  tyjie  showed  an  arranf^ement  of 
cells  to  form  small  vesicles,  in  some  of  which  were  drops  of  a 
substance  possessing  the  staining  properties  of  colloid. 

While  confirming  tlie  Swedish  anatcjniist's  work,  Welsh  (7) 
carried  the  subject  further.  He  described  four  types  :  (1)  'J'he 
cells  form  an  uniform  mass,  their  ])rotoplasm  taking  little,  if  any, 
stain,  and  there  existing  but  slight  degree  of  vascularity.  {'2) 
The  cell-masses  show  a  tendency  to  break  up  into  anastomosing 
columns,  between  which  ai-e  capillaries  borne  in  a  tine  connective- 
tissue  stroma;  the  ])rotoplasm  stains  somewhat  more  deeply 
than  before.  (•>)  The  cells  form  branching  columns  separated 
by  ;i  tine  or  dense  stroma,  bearing  blood-vessels.  These  cells 
are  larger  and  faintly  staining.  ( !•)  The  cells  are  arranged  in  a 
single  layer  arouml  a  central  lumen  to  foi-ni  definite  acini. 
These  cells  are  large,  with  protoplasm  staining  variously,  and 
tlie  lumen  is  usually  occupied  by  a  small  globular  mass  of 
colloidal  substance.  Welsh  specially  notes  that  commonly 
several  types  co-exist  in  one  gland. 

.More  important  than  t his  recognition  of  types  is  his  description 
of  what  he  terms  "  oxyphil  cells."  These  he  mentions  as 
occurring  m  a  \-ery  large  pro])ortion  of  cases,  though  not  in  all, 
and  never  attainin<j"  the  same  abundance  as   the  ordinarv  above- 


lt>8  Till':  VAliATUYICOIV  GLANDS   IN  MAN 

uiL'iiliuUL'il  cells  (*' priiii-ipiil  cl'U.s'').  They  liiive  u  relativL-ly 
large  tiiiiuunt  of  protupUisiii,  which  is  iisiuilly  full  of  fine  uxyj>hil 
gnimiles,  and  he  thought  ho  recognised  differences  l^etween  tlie 
nuclei  of  the  two  varieties  of  cells,  that  of  the  oxyphil  heing 
smaller,  more  nearly  circular,  and  its  chromatin  more  densely 
arran^L'd.  Accordin*^  to  their  ii"rou])inj'"  he  makes  four  tvpes  of 
these  cells  also.  They  occur  as  (1)  uniform  masses  forming 
islets  scattered  irregularly  through  the  gland;  (2)  anastomosing 
columns;  (-l)  cells,  either  singly  or  in  groups  of  twos  and  threes; 
(4)  cells  forming  dehnite  acini,  the  lumina  of  which  are  occupied 
l)y  colloid  material — a  very  exceptional  type.  He  does  not  offer 
any  explanation  of  these  cells,  or  of  their  relation  to  the  so-called 
princi})al  cells. 

It  will  be  found  that  while  the  following  account  corroborates 
the  work  of  both  Sandstrom  and  Welsh,  it  brings  forward 
certain  hitherto  undescribed  points  in  the  histology  of  the 
glands,  more  especially  respecting  the  interpretation  of  the  two 
varieties  of  cells  and  the  nature  of  the  secretion,  and,  therefore, 
of  the  function  of  the  parathyroids. 

StrnctiD'c  of  the  paratliyroid. — The  i)arathyroid  is  enclosed  in 
a  thin  connective-tissue  capsule,  from  the  deep  surface  of  which 
delicate  trabecuhe  pierce  the  interior  of  the  gland,  branching 
and  uniting  till  the  whole  structure  is  cut  up  into  numerous 
small  compartments,  polyhedral  in  section.  This  framework 
encloses  in  its  mesh  the  cellular  elements  of  the  organ,  and 
carries  a  rich  vascular  and  lymphatic  su})})ly.  In  some  specimens 
the  connective  tissue  is  increased  in  ])laces,  so  that  strong  septa 
are  seen  dividing  u})  the  gland.  In  others  the  processes  are  so 
tine  as  scarcely  to  be  discernible  except  under  high  magnifications. 

The  blood-vessels,  which  come  from  or  drain  into  the  adjacent 
branches  of  the  carotid  arteries  and  internal  jugular  vein  respec- 
tively, form  a  lavish  network  of  capillaries  throughout  the 
organ,  accepting  as  they  run  the  sup})ort  of  the  trabecuhe. 
Not  infrequently,  however,  these  small  vessels  venture  away  from 
this  shelter,  and  are  seen  lying  among  the  cells,  but  for  the 
most  part  there  is  no  intra-cellular  vascular  })lexus,  and  in  many 
specimens  large  masses  of  cells  are  found  nnpenetrated  by  any 
blood  vessel. 

The  lymphatic  drainage  of  the  gland  is  likewise  free.  In  its 
finer  ramifications  it  is  traced  with  difticultv,  but  the  system,  as 
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will  Im'  slmw  11  hflnw  ,  licL^^iiis  as  iiiiiiiitc  iiitci'cclliil;!  i-  spaces,  wliicli 
1 1  rain  ml  «•  1\  111  |iliat  ic  capillaries.  Thcsi',  like  I  lie  1)I<)<m1-(  a  j)illaries, 
run  ill  the  cttiiiiecl  ivi'-t  issue  fraiiiework,  a  iid  aslliey  [ciss  aloii;^ 
the  t  ralieciihe  L(ra<liially  advance  to  t  lie  siirlace,  and  at  thu  same 
time  nnite  one  with  another  to  I'uiin  lari^er  channels,  iiiitii 
linally  they  enierL:;e  IVoiii  the  ulainl  as  one  f rarely  as  more  than 
uiie)  main  lymphatic  vessel.  It  is  common  tor  this  latter  tu 
meander  I'oi"  some  little  distance  over  the  capsule  helore  finally 
(juit  t  iiiL:'  1  he  Li'land, 

The  cellular  struct  lire  of  the  ])arat]iyroid  can  be  a])})reciate(i 
only  alter  an  examination  of  many  sections  of  many  glands. 
Points  which  are  obscure  or  absent  in  one  S2)ecimen  show  clearly 
in  another,  and  often  a  riddle  set  l)y  some  ])eenliarity  of  structure 
ill  thissiH'tion  linds  its  ready  solution  in  that.  J t  is  supererogatory 
and  e(Uifusing  to  imhilge  in  a  classification  into  types.  'J'he 
])aralliyroid  has  but  one  structure,  and  its  variations  are  but 
expressions  either  of  altered  connective-tissue  contents  or  of 
changing  activity. 

It  has  ah'cady  been  noted  how  the  framework  may  vary,  and 
this  alone  is  responsible  for  many  differences.  Most  often  wide 
divergences  of  appearance  are  introduced  by  the  admixture  of 
fat  with  the  gland  tissue.  This  fat  may  be  entirely  absent ;  it 
may  occur  as  a  few  isolated  fat-spaces  ;  these  spaces  may  be  in 
clusters ;  or  finally  whole  fields  may  show  fatty  tissue,  "svitli 
scarcely  any  of  the  proper  cellular  element.  The  extent  to 
which  this  cause  alone  accounts  for  differences  between  specimens 
is  readily  understood  by  comparing  slides  illustrating  the  two 
extremes  of  fatty  infiltration.  In  the  one  containing  no  fat  the 
cells,  from  end  to  end  of  the  section,  are  nuissed  in  a  solid 
})halanx  ;  in  the  other  the  large  amount  of  fat  confers  a  texture 
more  open  than  the  fattest  of  bone-marrows.  Yet,  with  all  this 
alteration  in  iKtn-essentials,  the  parathyroid  cells  repeat  their 
peculiarities  of  structure  over  and  over  again,  and  such  variations 
as  tlu'y  undergo  are  always  de])endent  on  functional  activity — 
usually  on  alternating  rest  and  fatigue.  The  parathyroid  cells, 
in  the  elaboration  of  their  secretion,  pass  through  the  trans- 
formation to  which,  as  i^angley  has  shown,  glandular  cells  are 
subject,  and  in  the  matter  of  the  liistological  changes  associated 
with  tlicir  secretion  the  jiarathyroid  falls  into  line  with  the  other 
glands  of  the  body. 
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'V\iv  e-L'lls  lii'  ill  tliL'  cuiiipai'tuic'uLs  iiiiidc  hy  tliu  trahcciilar 
iiiesliwork,  iiiid  those  spaces  iiro  filled  by  ii  vtiryiu*^  iiiiiiil>ur  of 
culls  arranged  without  order.  According  to  the  sectional  outline 
of  each  niesli,  so  will  the  chiinp  of  contained  cells  be  circular, 
oval  or  columnar,  single  or  branching.  The  impression  obtained 
of  a  section  under  low  power  depends  on  the  prominence  of  this 
compartition,  the  fields  consisting  of  an  apparently  continuous 
nuiss  of  cells  when  the  trabecuhe  are  slight,  of  definitely  isolated 
clumps  when  the  septa  are  coarse.  Naturally,  so  delicate  a 
structure  as  the  parathyroid  occasionally  suffers  in  process  of 
preparation,  and  the  soft,  protoplasmic  cells  may  shrink.  This 
results  in  the  ap|)carance  of  a  clear  space  round  each  cluster  of 
cells  between  it  and  the  limiting  trabecula.  The  mosaic  character 
thus  imparted  to  the  section — each  group  of  cells  set  in  a  clear 
background — is  probably  wholly  factitious,  and  is  not  seen  in 
more  successful  preparations. 

Keturning  now  to  the  cellular  elements  proper,  we  find  that 
they  a])proximate  to  the  so-called  embryonic  ty})e.  They  are 
polyhedral  in  shape,  each  being  modelled  by  its  neighbours  and 
presenting,  at  or  near  its  centre,  a  nucleus  surrounded  by  an 
amount  of  protoplasm  depending  on  the  condition  of  the  cell. 
The  nucleus,  which  stains  readily,  though  with  varying  intensity, 
with  basic  dyes,  shows  a  marked  chromatin  skein,  in  some  cells 
more  closely  woven  than  in  others.  The  protoplasm  varies 
extensively  with  its  functional  activity.  In  a  cell  which  has  just 
ceased  secreting  it  is  comparatively  snudl  in  amount,  and  stains 
faintly  or  not .  at  all  with  acid  dyes.  Later  it  grows  more 
eosinophil,  and  appears  of  a  pale  pink,  with  perhaps  a  dubiously 
granular  texture.  Further  rest  leads  to  pi'ogressive  changes, 
until  the  fully-rested  cells,  ready  to  secrete  again,  show  a  con- 
siderable increase  in  the  amount  of  protoplasm  and  a  marked 
affinity  for  eosin,  with  wliich  stain  they  colour  so  vividly  as  at 
once  to  arrest  the  eye  in  any  field  in  which  they  occur.  Even 
under  a  low  power,  but  more  clearly  under  a  high,  the  protoplasm 
is  seen  to  be  crannned  with  oxyphil  granules.  In  the  last  stage 
the  granules  are  extruded  into  the  surrounding  lymph-space,  and 
the  cell  assumes  its  fatigued  characters  again  to  perform  its 
functional  cycle. 

It  is  not  all  the  cells  in  a  gland,  nor  even  all  the  cells  in  any 
field,  that  show  the  same  stage  of  activitv.     It  mav  be  that  no 
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the  wlidlc  licld  In  consist  ol"  cells  (iislciMJcil  uilli  oxypliil 
Lifraimlcs.  Most  I Vc<|iiciif  1\  cells  ;it  e\-ei-y  sl;i<_'('  Ix-twceii  rest  :iii(l 
fntiLTMC  c;m  l>e  re;i(lil\  ideiililieil.  I'lilike  sucli  Li'liiinls  as  the 
]);uicreas  or  llie  siihina  \illa  i'\",  wliei'e  llie  call  for  acll\('  fiiiictioii- 
\\\\X  is  iiileniiil  t(Mit  and  allows  i-eciprocid  pei'iods  of  resi,  there  is 
fnmi  tlu»  diicthvss  Lrhnids  a  constant  demand  For  secret  ion,  'i'hoso 
oru'ans  must  l»e  nnceasinu'ly  addniLi"  their  (piota  to  the  Mood- 
stream,  and  we  slionld  tiierefon^  (»x])cct  to  lind  cells  j)reti-nant 
with  seci-eti(»n  side  li\  side  with  others  exhanstecl  oi-  in  process 
of  r»>cover\  .  A  stiid\'  ol  hnt  few  specimens  is  needed  to 
eorrohorate  this  ])resuni])t ion.  The  lar<^(;  eosinophilous  cell 
(u'cin-s  in  vai'ied  e(»iinexions.  (h-oii])ed  witli  many  otliei's,  it 
may  torm  clnsters,  hiy-  or  little.  Jt  may  lie  associated  witli 
tliree  or  ionr  of  its  fellows.  Jt  may  stand  isolated.  Cells  of 
intermediate*  t.^'P^^  <^'^^^  ^^<^'  found,  though  these,  from  theii'  less 
hrii>'lit  hue,  recpiire  more  careful  seeking*  out.  With  similar 
irregularity  of  distribution  occur  tlie  pale-staining  fatigued 
cells.  Th(*  appearance,  therefore,  of  a  parathyroid  gland 
chancres  from  field  to  field,  and  when  it  is  remembered  how 
tlie  stroma  and  fat  vary  it  will  be  realised  how  appar(»ntly  widely 
apart  ar(»  the  histological  features  of  different  glands.  Yet  the 
underlying  explanation  — that  the  gland-cells  require  a  rhythm 
of  activity  and  rest  no  less  than  do  the  cells  elsewhere  in  the 
body  —  harmonises  their  varied  features,  and  enables  a  clear 
conce]^tion  of  the  parathyroid  gland  to  be  foi'med. 

IV.  TirK  Secretion  of  the  Pauathykoids. 

'I'he  presence  of  minute  drops  of  a  colloid-like  material  in  the 
parathyroid  has  been  noted  by  many,  but  none  have  fully  inter- 
jireted  their  meaning,  while  on  the  secretion,  as  a  whole,  the 
literature  is  silent.  Concerning  th(>  hypothetical  action  of  the 
gland  nnudi  has  been  written,  but  the  accounts  have  been 
generally  founded  on  the  results  of  extirpation,  and  de])end  on 
no  direct  histological  or  chemical  ]iroof.  Tliis  is  a  matter  for 
sur])rise,  for  tlie  hnman  parathyroid  so  often  contains  secretion 
that  one  would  have  exjiected  its  recognition  to  have  Ixhmi  made 
by  some  of  the  earlier  investigators. 

As  regards  the  different  macrosco])ic  a])]K'arances  of  active 
and    i-esting  glands,    it    is   not    often   pos<ibh>   to  decide  on   the 
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vi^'om*  i>t'  st'civtiitn  l»\  naUcd-cN c  fxaininatinii  aloiic  It  will 
siuiu'tiiiu's  ]>('  ttuind  that  tlu'  inori'  chirkly  foloiirod  trliinds — tliose 
tintod  with  tlu'  lnowii  ol"  a  normal  thyroid — rcpri'scnt  an  active 
statt\  while  the  pale  \ni\k  bodies  eontain  Imt  littU'  scci'etion. 
'Vho  distinction,  however,  is  net  infallible.  Microsco])ic:illy,  the 
exannnatien  of  one  section  <»f  any  uland  sometimes  makes  it 
iwssible  to  form  an  idi^a  of  tlie  amonnt  of  seci'etion  that  will  bo 
fonnd  in  sabstHpient  sections.  it  may  be  noted,  as  a  ^^eneral 
rnle,  snbjet't,  howc^vtM',  to  exceptions,  tliat  tlie  presence  of  many 
hiro-e  I'bimps  of  active  cells  <>-ivi»s  promise  of  plentifnl  secretion. 
The  ]iri\sent  series  ])rovided  exam]iles  of  cv(M-v  stau'e  in 
the  s(H'r(*tin<]f  process  friun  tlu^  extrnsion  of  thc^  ])i'oto])lasmic 
o-rannles  to  tlie  draining-  away  of  the  secretion  from  the  i»-land. 

It  has  ali'i^idv  been  shown  how  the  oxy])hil  cell,  distendi'd  by 
its  o-rannU's,  extrndes  them  into  llu^  lymphatic  space  tironnd. 
'The  secretion,  as  it  halves  the  cell  and  for  some  time  aft(M"wards, 
regains  its  crrannlaritv.  The  small  anumnt  that  li(\s  between  the 
cells  is  not  readily  identified  nndiM*  low  ]iowers,  bnt  with  a  -jVth 
in.  objective  it  is  not  ditlicnlt  to  discover.  This  secreti(^n  may 
now  find  its  way  into  tlu^  neio-hbonrino-  lymphatic  capillaries, 
bnt  frecpientlv  the  ])ro(bu'ts  of  adjoininof  cells  ag-o-reg-ate  to  form 
minnte  drops  of  colloid  lying  in  the  midst  of  the  cells.  The 
colloid  is  often  fonnd  thns  scattered,  bnt  there  is  another  ]^osition 
the  drop  may  assnme  relative  to  the  cells  aronnd.  It  is  of 
common  occnrrence  for  the  secreti(^n  to  lii^  among  cells  gronped 
more  or  less  regnlarly  armind. 

Natnrally  a  dn^p  is  more  likely  to  appear  in  the  centre  of  a 
cell  clump  than  near  its  boundary,  since  the  former  situation  is 
the  nearest  point  to  the  greatest  number  of  cells,  and  will,  there- 
fore, ])resent  most  facilities  fen*  the  aggregation  of  the  colloid. 
Thus  it  comes  that  a  drop  of  fair  size  is  often  seen  in  the  middle 
of  a  compartment,  having  ]mshed  open  the  cells  so  that  they 
appear  to  be  grouped  in  a  layer,  one  or  more  than  one  deep 
aronnd  a  central  lumen.  In  this  way  a  vesic-le,  comparable  to 
a  thvroid  vesicle,  comes  into  being. 

In  some  specimens  the  colloid  will  collect  to  one  side  of  the 
centre,  in  which  case  the  lumen  lies  eccentrically  and  will  be 
hounded  hy  more  cells  on  one  side  than  on  the  other,  hut  by  far 
the  commonest  result,  at  any  rate  in  compartments  containing 
small  masses  of  cells,  is  for  the  colloid  to  occupy  a  central  space. 
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Itnuiitlftl  (HI  :ill  sides  l»y  :i  siiiLrlr  l:ivt'r  <»t"  cells,  Ix'yoiid  wliieli 
C'DIIU'S  the  litiiil  iiej  1  r:ilieciil;i .  W  illi  :i  sii  llicieiit  ly  l;ii"U'e  series  of 
s])eeimens  there  is  iin  diHiciilly  w  li;it ever  in  rec()<(insiii<_»-  eNci'y 
Viirietv  <d  st  iMiet  lire,  lioiii  llie  eniitiiiiiniis  iiinss  (d  cells  lo  tlie 
riilly  jenned  vesicl(>  lined  iiy  cells  ;is  re^uhirly  as  jiny  thyroid 
vesi(d(».  Sindi  cells,  .sid)jecje(l  jo  jiinlinil  l;itei-;il  ])rossiire,  soon 
h»se  iheir  |)<  "h  iieilnil  oiilline  :nid  Ik-coiiic  rcLi'ulnr  cii]»ic;il  epi- 
thelimii.  In  the  smallest  of  vesi(des,  \\  liere  eacdi  cell  occupies  im 
iiicniisid(M*alde  s(»L!ni<'nt  (d"  a  circde,  its  shape  is  (•orrespf)iidini.'"ly 
nioilihiMlJieinnf  bronderat  its  base  nnd  tiiperiiiLi'  lo\v;irds  t  he  In  men. 

At  the  stiiire  we  h;ive  now  rea(die(l  the  Lfraiiiiles  of  the;  colloid 
hav(»  tViMpienth  meri;*(Ml  their  indi\idnality  and  ;ni  homon-eneous 
mass  results.  A  jVth  in.  ohjective^  howc^vei-,  will  often  reveal 
jjTaiiularit V  wIhm'o  a  ,Vth  in.  fails. 

Wlu^tlier  tlu^  secretion  lies  as  scattered  (^^-raiiuies  among-  tlie 
cells,  or  as  a  \lro})  in  a  vesicle,  it  passes  into  tlie  lyinpliatics  oi" 
the  iiflaiid  and  trends  to  the  surface,  tlie  smallcM-  lymphatic  vessels 
uiiitine-  to  form  larg'ei*.  I'inally,  it  can  be  found,  as  already 
iiH^ntioned,  lyini;'  on  or  in  the  cajisnle  contained  in  a  lart^e 
lymphatic,  lintMl  by  the  nsual  pavemcMit  endotheHum.  Along- 
this  (dinnnel  it  is  led  away  from  the  gland. 

It.  is  of  interest  to  note  that  the  cortex  of  the  gland  sometimes 
stains  more  deeply  than  the  medullary  tissue,  and  that  drops  of 
colloid  and  regular  vesicles  are  met  with  more  frequently  near 
the  surface  than  elsewhere.  The  latter  occurrence  is  probably 
due  to  the  flow  of  colloid  being  tow^ards  the  cortex.  The  secreticni 
will  be  in  gr(»ater  abundance  the  nearer  we  approach  the  surface, 
and  (N^nsequently  the  lymphatic  vessels  and  spaces  will  be  more 
liable  t<t  distension  and  full(M*  of  secretion  than  those  more  deejdy 
situated.  Whether  the  more  deeply-staining  cortex  bespeaks  a 
more  vigorous  activity  is  not  so  certain,  though  this  explanation 
is  ]irobable.^ 

It  is  desirable  to  emphasise  the  fact  that  neither  by  its  appear- 

'  I  liiivc  foiunl  the  tliyn)i<l  in  not  a  few  animals  (two-spotted  paradoxuro, 
H<'atrix  ant<'lopo,  suricnto,  fat-tailod  dosort  monso,  etc.)  to  W  as  much  or 
more  parsitliyroid  tlian  tliyroid  in  strncturo,  and  in  those  instances  I  have  often 
f<>un«l  that  thyroid  rliaracters  predominate^  at  the  s\irface,  fjra«lnally  uivin;:? 
])lju*e  to  a  paratliyroid  strncture  (h'epcr  down.  Fui-tluM'.  in  a  yonnixlonr-liorned 
nnt«'lopf  I  found  a  para11iyr<'i<l  in  wliidi  llio  wlioh*  of  tlie  cortex  h.id  .iln-adv 
lM»('«»nu'  d«'finit<'ly  thyroidal  and  th<*  chanj^e  w;is  clearly  spreadiui^  more 
deeply. 
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jiiic-t'  iu)r  by  Its  inii-nt-chcMiiical  ])n)})t'rtifs  is  it  ])<)Ssihlo  tu  dis- 
tini^iiish  pariithyroid  c'ttlloid  rnmi  lliyndd  ((.lit. id;  the  two  Jij)})c;ir 
ideiitii-ul.  I)()th  may  bu  o-nuiuhir,  both  may  Ix'  lioiuogoiieous. 
In  II  thyroiil  vesicle  the  central  part  of  the  colloid  is  often 
homoo-oneons,  while  the  more  recently  elaborated  secretion  neai- 
the  lining  cells  is  trmnnlar.  It  has  already  been  shown  that  the 
parathyroid  colloid  in  its  earlier  stages  is  granular  but  later 
loses  this  cpiality. 

]5oth  thyroid  colloid  and  parathyroid  colloid  behave  similarly 
to  stains.  Though  both  are  usually  oxyphil,  thyroid  colloid  will 
occasionally  stain  as  readily  with  basic  as  with  acid  stains — 
treated  with  lutMnatoxylin  and  eosin  a  deep  purple  results. 
Parathyroid  colloid  is  sometimes  found  to  possess  this  ]kh'u- 
liarity. 

In  the  paraffin  process  thyroid  colloid  is  apt  to  become  hard 
and  to  tear  before  the  razor  into  characteristic  strips,  the  edges 
of  which  tend  to  crinkle.  The  larger  collections  of  parathyroid 
colloid  behave  identically. 

There  remains  to  notice  a  difference  l)etweon  the  para- 
thyroid as  described  a))Ove  and  the  gland  at,  or  shortly  after, 
birth. 

Sections  of  the  glands  at  this  age  present  an  innnature 
appearance  in  contrast  to  that  attained  at  a  slightly  later  period. 
The  parathyroid  in  an  infant  shows  a  connective-tissue  stroma 
similar  in  arrangement  to  that  of  an  adult,  but  the  trabecular, 
although  delicate,  are  less  marked  by  the  cells  and  therefore 
more  distinct.  These  latter  wliolly  till  the  compartments  and 
present  a  nnif(n'm  aspect  of  inactivity,  tlie  ])rotoplasm  being 
comparatively  large  in  amount  but  staining  scarcely  at  all  with 
acid  dyes.  As  a  result  the  cell-walls  are  particnlarly  well 
marked.  Cells  in  an  active  stage  are  wholly  or  almost 
wholly  absent,  and  no  deposit  of  fat  within  the  gland  can  be 
seen. 

Such  are  the  characteristics  of  the  infantile  parathyroid,  but 
they  may  persist  till  as  late  as  the  third  or  fourth  year,  and  in 
one  erirl  of  seven  all  the  narathvroids  were  infantile.  In  these 
later  examples,  however,  it  is  usual  to  see  signs  of  awakening- 
activity  as  marked  by  a  greater  affinity  of  the  jirotoplasm  of 
certain  cells  for  eosin.  On  the  other  hand,  active  jiarathyroids 
were  found  in  a  baby  of  three  months.     In  this  specimen  the 
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srctioiis  liml  imnc  (»t  the  ;i1mi\('  s|)('cili('(l  jtcciili;!  nl  ics  cxct'j)!  ;iii 
iiiiwoiiIimI  |)i-i>iiiiii('iic('  (if  I  lie  coiiiiccl  i\('  lissiic,  :iii(l  il  s1ioW(m1  llic 
cells  ln-nk(Mi  uj)  into  cliiinits  mid  cmIiiiiius  ;is  in  llic  ndnll.  ()nco 
in  ;in  inliint  of  si\  (l;i\s  llic  |»i'csciicc  (it  ni;inv  nnMlciMlcIv  ;icli\(' 
(M'lls  was  nolcd,  wliilc  in  a  hahy  <»!"  seven  monllis  and  in  another 
of  clc\tMi  niontlis  a  drop  ot  colloid  was  found,  l)iit  this  is 
except  ional. 

A'"/<  .-  Tlie  al)o\'e  in  vest  iufat  ions  wei-e  iindei-fakeii  on  tlie 
supposition,  now  abandoned,  t  li;il  the  j)ai'at  hyroids  were;  ^^-laiids 
sui  (/imrn'sj  not  ])ossossinsjf  tlio  same*  function  as  tlio  tliyroid,  and 
IxMiiof  ess(Mitial,  in  a  hi^di  dof^roo,  to  life.  With  that  ideji,  fr(»- 
(pieni  examination  was  made  of  the  pituitary  <^"l;ind  in  man  and 
in  many  animals,  to  observe  what  coiincM'tion  existed  ])etween 
it  and  the  parathyroid. 

Tlie  result  of  these  investigations  was  to  show  that  the 
histology  of  the  pituitary  gland  is  in  so  many  points  similar  to 
that  of  the  parathyroid,  that  the  latter  serves  to  explain  many 
features  in  the  former.  This  is  particularly  the  case  in  the 
matter  of  the  clear  and  granule  cells,  which  have  been  descri])ed 
in  the  pituitary.  It  appears  that  these  two  varieties  stand  in 
the  same  relation  to  each  other  as  do  the  so-called  oxyphil  and 
}u'inci]ial  cells  in  the  paratln'roid — that  is  to  say,  they  repre- 
sent the  same  cell  at  the  two  extremes  of  fatigue  and  rest. 
Intermediate  forms  can  be  found  without  difficulty,  and  here  and 
there  bt^tween  the  cells  lie  small  amounts  of  granular  secretion. 
A I  i-arer  intervals  drops  of  colloid  occur,  and  around  them  the 
cells  are  often  regularly  arranged  to  form  vesicles. 

V.    CoNCLrSTOXS. 

(1)  The  parathyroid  glands  in  man  are  not  limited  to  two  on 
each  side  of  the  neck.  'J'hough  this  is  the  most  fr(^fpient  nund)er, 
three  or  four  may  be  found  on  one  side,  and,  in  infants,  five  or 
six.  in  one  infant  a  total  of  (deven  parathyroids  was  discovered. 
<  )n  the  other  hand,  less  than  two  may  occur,  and  it  is  probable 
that   they  may  be  absent  altogether. 

(2)  Their  ]iosition  is  as  inconstant  as  their  nninlxM*:  84  ]ier 
cent,  lay  in  the  neighbourhood  of  the  iunctions  of  the  np])er.and 
middle  thirds,  of  the  middle  and  lowei-  thii-ds  of  the  ])ostei-ior 
borih'r   of   the  thyi'oid    lobe,  and    around    its    poxid-ior   ])ole.      ( )f 
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the  renuiinder,  soniu  were  found  Iniiit'd  deeply  in  tlie  tliyroid, 
espeeially  iu  its  posterior  portion.  Less  frequently  they  occurred 
jironnd  the  interior  })ole  of  tlie  in;iin  ^land  or  on  its  median 
surface,  hidden  between  it  and  tlie  trachea.  A  parathyroid  was 
found  as  far  away  as  behind  the  manubrium  sterni. 

(•3)  It  is  not  possible  to  recoo*nise  all  parathyroids  l)y  i]\v 
naked  eye.  Typical  examples  are  sufficiently  characteristic,  hut 
the  o'land  presents  "-radations  of  colour,  assuming  now  the 
yellow  of  a  nodule  of  fat,  now  the  pinkish-white  of  a  lymphatic 
gland  or  thymic  residue,  now  the  bi-own  of  an  accessory  thyroid. 
It  may  even  be  black  in  tint. 

(4)  Parathyroids  are  not  infrequently  associated  with  accessory 
thyroids,  thymic  residues,  or  lymphatic  glands.  Under  these 
conditions  they  present  no  feature  to  attract  nttention,  and  can 
be  recognised  only  on  microscopical  section. 

(•"))  Parathyroids  vary  in  size  between  wide  limits,  and  the 
total  volume  of  the  tissue  in  differt>nt  individuals  is  inconstant. 

(6)  The  parathyroids  occur  to  greatest  nnnibcM*  in  infancy  and 
progressively  diminish  with  increasing  age.  'Vhvy  wcm-c  always 
present  in  subjects  under  twenty  years  of  age. 

(7)  Accessory  thyroids  Ix^ir  a  notable  relation  to  parathyroids  : 
89  per  cent,  of  the  accessory  thyroids  found  occu])ied  the  same 
three  situations  as  84  per  cent,  of  the  parathyroids  found.  In 
only  one  case  was  any  accessory  thyroid  found  between  the 
thyroid  gland  and  the  trachea,  and  on  that  occasion  two  acces- 
sory thyroids  were  rc^vealed  and  wvvo  separated  by  a  parathyroid 
— one  of  the  only  two  cases  in  which  a  ])arathyroid  till(Hl  this 
position. 

(8)  Accessory  thyroids  are  nsnally  absent  in  infants  under  one 
year,  but  thereafter  are  found  more  fre(|uently  with  lapse  of 
years. 

(9)  The  parathyroid  gland,  like  other  glands,  presents  the 
histoloo-ical  variations  of  activitv  and  rest,  the  so-called  oxvphil 
cells  being  cells  distended  with  granular  secretion,  and  the  so- 
called  principal  cells  the  exhausted  stage.  Intermediate  forms 
are  connnon. 

(10)  The  secretion  of  the  cells  is  extruded  into  the  circum- 
jacent lymphatic  space,  and  often  the  product  of  many  cells  runs 
together  to  form  a  drop,  around  which  the  cells  appear  to  be 
grouped.     Thence  the  secretion  passes  into  the  smaller  lymphatic 
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vessels  nmiiinij-  in  llic  I  i-iilicciihi',  mid  l!I';i(1ii;i  ll\'  ll<»\\s  ;ilni)<;- 
Imi'li'it  vessels  t«»  I'e.icli  I  lie  siirrwcc.  ()ii,  (»|-  in,  I  lie  cjipsiile  ;» 
iiKiin  1\  iii|)li:it  ic  cli:!  unci  ciin  ot  Icii  lie  I'miumI  d  i';iinniL''  1  lie  secret  inn 
;i  w  ;i  v   Irniii  I  lie  Lrl;iii(l. 

(Ih  The  secretion  (•!'  tlic  |  >;i  r;i  t  liy  roid,  l)(»tli  in  its  )divsic;il 
cliJirnelers  ;ind  in  its  niicro-elieiinc;)  1  relictions,  is  indisl  inLfnisli- 
nl)le  from  tli(>  colli. id  oj"  tlie  fliyroid. 

(  IlM  I  )ui-inn"  t  lie  lii'st  lew  niont  lis  ol'  life  t  lie  ));ir;it  liy  I'oids  sliow 
lew,  it'  ;in\\  si^-ns  of  !icti\ity.  liy  tlie  end  ol  tlie  sexcntli  month 
colloid  secretion  m;i\'  he  s(>eii. 

{]-\]  In  tlie  ])ituit;n'V  uhind  tlie  ocenn'ence  of  two  kinds  of 
('(dls  is  to  !)(>  (^x])hiine(l  on  the  siime  l)iisis  ;is  in  tlie  e;ise  of  the 
]):irMthyroid,  the  l;irii'(^  i^M'ninilar  cells  heiiio-  filled  witli  secretion, 
tlu^  ]);dev  eidls  l)einii'  fatiiz'iied. 
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1").   J  r('f{coj'.si(lji]i-Ji;niinf/J(iht)in}iiia  intli  rij<ni(isi.<. 

P.y  A.  K.  KrssKM.. 

'i'he  ]tatient  is  an  nnmarried  woman,  aged  ')1  years.  She  is 
one  of  a  family  (A'  sixteen  (diildi-en,  ten  of  whom  died  in  infancy 
or  early  eliildhood.  ()f  these  ten,  li\"e  die(l  in  one  week  of 
measles    ami    whoojnng    conL:"h,    one    died    of    smallpox,    one    of 
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iiitMiinj^'itis,  (juv  ot"  ci-uin),  iiiid  two  ni'  infantile  convulsions.  Her 
muther  had  two  iniscarriag't's  in  hcc  early  married  lite. 

The  patient  had  seailet  fever  at  the  age  of  eleven  years, 
followed  by  rlieiunatism  with  ])iiin  and  swelling  in  ankles  and 
knees.  In  1892  she  was  treated  at  the  F^ondon  Hospital  fen- 
necrosing  ethnioiditis  with  epiphora. 

She  commenced  to  menstruate  at  the  age  of  12^,,  and  then 
gradually  became  ana3mic.  For  this  she  saw  \)v.  F.  J.  Smith,  to 
whom,  and  to  Dr.  A.  1.  Simey,  the  ini>dical  registrar  at  the 
London  Hospital,  1  am  indebted  formnch  information  concerning 
her  condition.  Dr.  Smith  recorded  her  illness  up  to  1899  in 
the  Clinical  Society's  'Transactions'  for  1900. 

When  iirst  seen  by  Dr.  F.  J.  Smith  in  1895  she  was  19  years 
old,  and  was  the  most  marked  case  of  ana^nia  he  had  ever  met 
with.  She  complained  also  of  headache  and  insomnia.  She 
im})roved  nnder  treatment  by  iron,  her  ht^nnoglobin  percentage 
increasing  from  oo  per  cent,  to  75  per  cent.,  and  her  red  cells 
from  0,500,000  to  4,200,000  per  c.mm.  From  this  time  onwards 
she  was  frequently  an  in-patient  at  the  London  Hos])ital, 
altogether  on  twelve  occasions  np  to  Jannary,  1900.  Her  first 
few  admissions  were  for  severe  anaemia  with  pyorrluea  alveolaris. 
UndiM"  appropriate  treatment  she  always  imjiroved. 

Her  colour  was  first  noticed  to  be  abnormal  early  in  1899,  the 
lips  and  nails  being  of  a  blue  colour,  and  she  then  commenced  to 
suffer  from  remarkable  attacks.  Dr.  Smith,  on  June  10th,  1899, 
made  the  following  note :  "  During  the  last  six  or  seven  days  the 
patient  has  seemed  at  times  to  be  dying  with  circulatory  failure; 
pulse  slow,  only  66.  Oxygen  continuously  inhaled  has  seemed 
to  be  of  some  service  in  removing  the  extrenui  pallid  cyanosis. 
She  has  frequently  been  deeply  unconscious,  and  while  in  this 
state  the  lips  twitch  in  a  most  marked  manner,  chiefiy  drawn  to 
the  ri"'ht.  While  conscious  she  has  complained  of  stiffness, 
especially  in  the  right  arm  and  face,  and  of  inability  to  open  the 
mouth.  The  respiratory  rhythm  has  been  most  markedly 
interfered  with,  varying  from  almost  imperceptible  slow  move- 
ments corresponding  to  the  periods  of  unconsciousness  to  very 
rapid  shallow  breathing  (60  per  minute)  during  consciousness — 
broadly  a  sort  of  Cheyne-Stokes'  with  hours  instead  of  minutes  to 
represent  the  various  phases." 

These  attacks  became  less  frequent  and  at  last  disappeared. 


.1    /■;.  lii'ssHLL  ir:» 

111  Aiil;ii>1  (»r  iIm"  Siiiiic  \c;ir  slic  tl(\  cli  ipctl  pern  ist  il  is  ot  l)(i!li 
til>i;r  with  niiu-li  |>;iiii,  rclicNcil  li\  mcisiniis  down  lo  Imiiic. 
\  iLl'Mnuis  ;i 111  i-sv [ill lilt  ic  t  I'cal  iiu-iil  ;i  ITordi-d  no  rclud  to  any  ol  licr 
sviiiploins. 

In  l!M)-")  she  was  in  tlic  liondoii  llosjiilal  on  tlii'cc;  occiisioiis 
willi  (I'dcnia  and  cccliy iiiosis  ol  tlic  riiilil  afiii,  wliicli  was 
incised. 

In  l!M)|  slic  was  adniittcd  into  Si.  Thomas's  llos])itaI  under 
J)r.  11.  W.  (i.  Mackcn/ie.  Shu  w;is  cyanoscd  iiiid  vc3i'y  sjiorl 
of  bivath  Tiiere  was  no  t>vidonco  of  cardiac  disease  and  no 
c'liil)l)inLi-  of  liiio-ers.  An  nicer  was  present  over  the  riLi'lil  tibia, 
at  tlie  site  of  one  of  the  old  incisions.  The  I'ed  coi'puscles 
nnnibered  jnst  over  5,000/)00  ])er  c.inni.  J  henioo-lohin  7o  pei- 
cent.,  leucocytes  5980.  The  diiferential  count  yielded  :  p<^ly- 
nu)r])honuclears  77  per  cent.,  small  lympliocytes  1  i'-j  per  cent., 
hirge  lymphocytes  4  per  cent.,  hirge  hyaline  cells  4  per  cent., 
eosinophils  5  per  cent.  AVhilst  in  St.  Thomas's  Hospital  she 
had  numerous  paroxysmal  attacks  of  dyspnoea,  similar  to  those 
above  recorded.  The  respiration  rate  would  suddenly  increase, 
even  up  to  180  per  minute  ;  sometimes  the  respirations  were  so 
rapid  as  to  be  uncountable.  The  rapid  breathing  would  suddenly 
cease  and  she  would  lie  back  in  bed,  breathing  only  about  twice 
a  minute.  She  then  appeared  to  be  in  a  moribund  condition, 
with  the  most  extreme  cyanosis,  affecting  not  only  the  lips  but 
the  whole  face.  Dr.  Mavrogordato,  in  his  Registrar's  Keport  for 
1905,  com})ared  the  tint  with  that  of  the  blue  edition  of  'Osier's 
Text-book  of  Medicine.'  The  respiration  would  then  gradually 
return  to  the  normal.  Throughout  the  attacks  the  pulse  remained 
perfectly  regular;  rate  about  80  to  90  per  minute.  A  sensation 
of  tightness  or  of  pain  in  the  chest  frequently  accompanied  the 
attacks.  A  very  large  number  of  these  attacks  occurred,  and 
tliev  could  sometimes  be  cut  short  by  hypodermic  injections  of 
atropin,  or  strychnine,  or  even  of  water.  She  was  put  on  a 
Weir-Mitchell  course  ;  she  gained  one  and  a  half  stones  in 
weiirht,  and  when  discharyfed  had  been  free  from  anv  attack  for 
four  weeks. 

She  was  again  in  the  London  Hospital  in  1905,  and  then  under 
the  care  of  ])v.  l'](hvin  Smith,  of  J>alliani,  who  on  several  occasions 
incised  the  leg  and  scraped  the  bone  on  account  of  the  severe 
])ain  she  suffered.      Intractable   ulcers  jiersisted  in  the   right  leg- 
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luid  sliu  was  adiiiitteil  iutu  I  he  \W'.st  Luiiduii  lluspltul  uikIlt  my 
ciiiv  in  June',  lUOO.  Shu  was  operated  on  )>y  my  collea<^m',  Mi'. 
Aslett  Baldwin.  The  meduUary  cavity  of  the  shaft  of  the  rij^ht 
tibia  was  found  to  he  obliterated.  The  shaft  was  tri-eatly  thick- 
ened, and  the  whole  bone  extremely  hard  and  dense.  Its  appear- 
ance suggested  a  congenital  syphilitic  origin.  A  channel  was 
chiselled  out  throughout  the  whole  length  of  the  shaft,  and  the 
j)atient  thereafter  experienced  almost  complete  relief  from  the 
pain.  The  })ain  had  been  so  severe  that  she  ex])ressed  herself 
cpiite  willing  to  have  the  limb  amputated.  The  left  tibia  was 
also  thickened  and  showed  the  sear  of  an  old  incision. 

She  presented  a  most  singular  a})pearance ;  her  lips  were 
extremely  cyanosed,  and  a  bluish  tint  pervaded  her  cheeks. 
The  colour,  however,  was  not  quite  that  of  ordinary  cyanosis, 
but  presented  a  rather  leaden  tint.  The  rest  of  her  face  was 
markedly  pale,  but  despite  the  apparent  aniemia  the  led  cell 
count  showed  4,91)0,000  cells  per  c.nun.  ;  leucocytes  5ol0, 
hannoglobin  just  over  100  per  cent.  The  urine  contained  no 
albumen,  no  sugar,  and  gave  no  indican  reaction  with  the  hydro- 
chloric acid  and  chloride  of  lime  test.  Save  for  an  occasional  rise 
to  99°  F.,  the  temperature  was  normal.  Her  bowels  were  con- 
stipated and  required  purgatives,  but  the  stools  presented 
nothing  abnormal  to  the  naked  eye.  She  suffered  greatly  from 
headache,  looked  very  ill,  and  was  very  wxnik. 

On  reading  the  paper  entitled  ''Microbic  Cyanosis,^^  by  Dr. 
(J.  A.  CJibson  and  Dr.  C.  C.  Douglas,^  I  examined  her  blood  with 
the  spectroscope  and  observed  the  band  of  what  I  took  to  be 
methiemoglobin. 

She  remained  in  hospital  for  four  months,  and  when  discharged 
was  very  much  improved  as  regards  the  condition  of  the  leg,  and 
with  slight  improvement  in  the  cyanosis.  No  attack  of  dys})n(fa 
occurred.  The  chief  ])oints  in  the  treatment,  other  than  the 
operation  on  the  leg,  were  the  administration  of  iron  and 
})urgatives. 

She  was  again  admitted  into  the  AVest  London  Hospital  in 
December,  190G,  on  account  of  renewed  trouble  in  the  right  leg, 
which  was  again  operated  on.  Several  attacks  of  dyspnoea 
occurred  similar  to  those  above  described,  but  in  one  there  was 
an  accompanying  attack  of  laryngitis  and  l)ronchitis.     During 

1  '  Lancet/  July  14th,  1900. 
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1  lir  ;il  I  ;u'ks  slic  a-jiiiii  coiiii  >l;i  i  iumI  oI  ('j)i<^jisl  imc  :i  ikI  I  Ik  tiMcic  |»;iiii, 
;iiiil  I  lie  cs  ;i  iitisis  ( li'('|  x'liiM  1 .  Tlic  scvi^'cst  ;i(l:ick  \\;is  iii;i  rkcd  ly 
r«'li('\i'(l  1)\'  \('ii('S('cl  It  >ii,  Icii  Miiiiccs  ol  1)1(i(mI  liciii'j"  \\  il  li<lf;i\vii. 
Iv\;iiiiiii;il  i(»ii  ol  the  liciirt  was  iiCLi'al  i\(',  witli  I  lie  t'.\cc|il  ion  llial 
(V\aiiiiiial  ion  witli  the  tl  iiorosccnt-  screen  showed  jx-rliaps  a  little 
eiilarLi'eiiu'nl  of  the  riL'"lit    side  of  the  heart. 

(  )n  iH'-exaiiiinat  i<»ii  of  the  hlood  in  the  liLi'Iit  of  the  paper  hy 
\)\\'^.  West  and  I  )r. 'T.  Wood  Clai-ke'  1  lonnd  that  t  Ik;  spect  riiiii 
eoiitoi-med  to  that  ol"  siilph-lneniou'lohin.  A  suniewhiit  concen- 
trated solution  of  the  blood  had  to  he  used  so  tlnit  it  W5is  very 
dillieiilt  tt)  see  tin*  bands  of  oxy-ha'inoLilobin  at  tin;  same  time. 
'The  band  did  not  disap[)ear  on  the  addition  (d  amnKJiiiiim 
yulpliido. 

I'i,r(uiu')i((fi()]i  of  the  hlood. —  Ked  cells  i,1  \i), ()()(),  leucocytes 
7000  per  c.mm.,  liaMno5i'le)bin  00  j)er  cent. 

rn'iii'.- — Xo  albumen,  no  siigar^  negative  in(bcan  i-caction. 

The  deu'rcc  ot  cvanosis  wiis  ciLout  tlie  same  as  on  lier  ijrevious 
admission,  but  Avitli  free  purgation  the  cyanosis  iihnost  disap- 
peared, and  tlie  patient  improved  very  considerably;  her  head- 
ache disappeared,  and  she  regained  strength. 

Kemaeks. 

The  a])ove  condition  is  undoubtedly  one  ol  great  rarity,  this  case 
nud<ing  only  the  sixth  on  record.  It  is  possible,  however,  that 
examination  of  the  blood  by  means  ot"  the  spectroscope  in  cases 
of  obscure  cyanosis  may  show  that  the  disease  is  more  common 
than  is  suspected.  For  instance,  some  of  the  cases  of  cyanosis 
without  nnirmurs  attributed  to  congenital  heart  disease  may 
belong  to  this  category.  In  this  ])articular  case  congenital 
heart  disease  had  been  supposed  to  be  ])resent.  'J'liere  are 
numerous  points  of  interest  in  the  case  : 

(1)  l^roloiKjcd  (um'inid. — This  was  very  severe  and  of  chlorotic 
type,  regularly  improving  under  hospital  treatment. 

(2)  Bone  (U.st'aaa. — Ethmoidal  bone  disease  in  llS'Jli  and  peri- 
ostitis of  tibia*  from  1  <S9!)  onwards,  'i'lie  a])])earance  (d  the  bone 
suggested  congenital  sy])liilis  and  the  mother  had  had  two  mis- 
carriages.    The  ])atient's  facial  appearance  in  no  way  confirmed 

'  *  liiincet,'    Fc'bruiirv    2n<l.    I'.KiT.     Tliis  jiajx-r   coutains    an    at>strart    of   tin- 
lilonituiL'. 
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this,  ami  repuiitud  anti-syj)liilitic  iiiciism-i's  prodiici'd  ii»>  iinpruve- 
iiieiit.  It  is  iiiipussiblo  tu  siiy  whether  the  bone  disease  had  any 
causal  relatiuu  to  the  l)l()()d  cumlitioii  ;  the  periostitis  of  the 
tibiae  became  apparent  shortly  after  the  onset  of  the  cyanosis, 
and  has  been  a  constant  source  of  trouble  ever  since.  Surtrical 
treatment  did  not  cause  the  cyanosis  to  disappear,  thoujjrh  it  did 
diminish  to  a  certain  extent,  but  the  patient  was  also  under  the 
beneficial  conditions  of  hospital  life.  Jt  is  noticeable  that  in  von 
dcr  l>ergli's  case  cure  resulted  after  operation  on  a  rectal 
stricture  with  urethro-rectal  fistula. 

(3)  Rt'cnrniit  hruisuuj  (oid  rccJiijnio.sis  of  the  rig-ht  arm  in 
1903;  when  the  arm  was  incised  only  serum  was  evacuated. 

(4)  Uahitnal  aDistijxttioii. 

(5)  Cyanotn,s  and  tudpli-liivuuKjUibuuvinla. — It  is  reasonable  t(j 
suppose  that  the  cyanosis  depends  upon  the  ])resence  of  sulph- 
luemoglobin.  It  appears  from  A\  ood  Clarke's  researches  that  a 
very  small  amount  of  sulphuretted  hydrog'en  is  capable  of  gi\'ing- 
rise  to  the  compound  responsible  for  the  absorption  band 
described,  but  whether  tins  small  (juantity  binds  a  considerable 
pro])ortion  of  the  luemoglobin  and  renders  it  inefficient  as  a 
carrier  of  oxygen  cannot  be  said.  If  this  be  so  the  cyanosis 
would  be  e.\})licable.  The  high  blood  count  and  high  luemo- 
globin percentage  suggest  a  compensatory  increase  of  the  red 
cells  and  of  haemoglobin. 

It  is  noticeable  that  in  four  out  of  the  five  cases  quoted 
from  the  literature  by  West  and  Wood  Clarke  constipation  was 
nuirked,  and  that  the  cyanosis  cleared  up  when  the  bowels  were 
kept  well  open.  The  same  applied  to  their  own  case.  In  the 
present  case  constipation  was  also  a  marked  feature  and  the 
cyanosis  also  imj)roved  to  a  remarkable  degree  when  the  bowels 
acted  more  freely. 

It  would  seem  probable,  therefore,  that  the  origin  of  the 
disease  is  to  be  sought  in  the  intestinal  tract,  but  inasnuich  as 
sulphuretted  hydrogen  is  normally  })resent  in  that  canal,  and 
inasmuch  as  there  is  no  evidence  of  increased  intestinal  putre- 
faction in  these  cases,  it  is  at  present  unwise  to  speculate  as  to 
the  exact  fault  underlying-  the  condition.  It  is  possible  that 
careful  examination  of  the  urine  may  reveal  evidence  of  an 
abnormal  sul})liur  transformation.  Dr.  J.  B.  Loathes  is  at 
present  examining  the  urine  in  this  connection. 
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(())  l\(r<t.ri/sm(if  (ilhirhs  of  (h/s}»i(r(i, — 'I'licsc  wci'c  of  ;i  most 
i'iMn;irk:il)I('  cliaiMcl cr.  In  llif  ;iI»s('1K'('  (•!"  tlic;  cyanosis  tlicy 
would  crrlniiiK-  Im-  i-clim  r<l('<  1  :is  t'liiicl  ioiiii  I  ;  indeed,  they  were? 
considered  to  Iteof  lli;il  niiture,  ;ind  it  is  dillicidt  to  conceiN'o  of 
;inv  otliei-  e\])l;in:it  ion.  If  tlie  iittiudcs  rej)reseiit(Ml  cfTorts  ;it 
better  neration  of  tlie  Mood  they  were  singularly  unsuccessful, 
as  at  the  tcrniin:it  i<»n  of  eacli  attack  the  cyanosis  was  extreme. 

March  ^ilh,  1907. 


1().  .1  specimen  of  calcareous  chaiKje  in  the  mijocardmni. 

By  ^V.  O.  Mekk. 

Till-:  s])ecinieii  shown  is  an  example  of  a  very  rare  lesion  in  the 
myocardium,  diffuse  areas  of  calcification  occurring  in  the  midst 
of  apparently  healthy  cardiac  muscle. 

Clinical  account. — The  case  in  which  this  condition  was 
present  was  that  of  a  married  woman,  aged  84  years,  who  was 
admitted  to  St.  Thomas's  Hospital  under  Dr.  Turney,  on 
November  29th,  1906. 

History. — The  family  history  was  unimportant.  There  was  a 
two  years'  history  of  debility  with  loss  of  flesh  and  dry  cough, 
and  two  months'  history  of  swelling  of  the  abdomen  and  legs. 

Physical  state. — On  examination  the  patient  was  found  to  be  a 
thin,  anannic  subject.  Both  lungs  showed  extensive  signs  of 
chronic  pulmonary  tuberculosis.  The  abdomen  was  enlarged 
and  contained  free  fluid.  The  legs  were  slightly  ocdematous. 
The  area  of  cardiac  dulness  was  increased  a  little  to  the  left. 
Cardiac  pulsation  was  regular  and  forcible.  No  signs  of 
valvular  disease  were  found.  The  second  sound  at  the  pulmonary 
area  wns  much  accentuated.  The  pulse  was  of  poor  volume  and 
tension,  its  rate  112  per  minute.  The  urine  contained  a  large 
amount  of  albumen. 

Froyress  of  case. — During  her  stay  in  hospital  she  grew  pro- 
gressively weaker.  There  was  slight  irregular  ])yrexia,  and 
the  pulse  remained  rapid  and  feeble.  Dyspnoea  was  a  marked 
svmptom.     She  died  on  December  19tli. 

13 
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Rppnrt  of  post-mortem  examination. — A  iKhst-nKn'ttni  uxaniiiui- 
tion  was  made  by  Dr.  Box  on  December  20t]i.  The  fcjllowin^ 
account  is  abstracted  from  his  report. 

External  ajipearayices. — The  body  was  thin.  Tlie  shins  pitted 
slightly  on  pressure. 

Luiicjs  and  pleurse. — The  rit^ht  pleura  contained  21  oz.  of 
serum,  and  was  not  inflamed.  The  left  pleural  sac  was  almost 
obliterated  by  dense  adhesions.  The  lungs  were  the  seat  of 
chronic  tuberculosis,  consisting  in  the  upper  lobes  of  fibrosis  and 
peribronchial  thickening,  with  a  few  caseous  areas.  The  lower 
lobes  were  almost  solid,  with  a  recent  broncho-pneumonia.  A 
wedge-shaped  infarct  was  found  at  the  extreme  right  base. 

Heart  a)id  vessels. — The  pericardium  was  healthy;  its  cavity 
contained  a  little  serum.  The  heart  was  much  enlaro-ed,  weiofhinir 
1-")}  oz.  There  was  decided  hypertrophy  of  both  ventricles, 
especially  the  right,  without  much  dilatation.  All  the  valves 
were  competent  and  healthy.  The  myocardium  was  rather  soft, 
and  deep  in  the  muscular  walls  of  the  left  ventricle  were  several 
irregular-shaped,  yellowish  patches.  These  were  not  larger  than 
small  shot,  but  their  outlines  were  prolonged  into  narrow  stria\ 
The  coronary  arteries  were  quite  pervious.  The  medium-sized 
arteries  throughout  the  body  were  a  little  thickened.  No 
atheroma  Avas  found. 

Ahdomeii. — The  peritoneum  was  not  inflamed,  and  contained 
112  oz.  of  serum.  The  liver  showed  slight  perihepatitis.  There 
was  no  obvious  cirrhosis.  The  organ  was  fatty,  and  the  hepatic 
arteries  a  little  thickened.  The  kidneys  were  large,  weighing 
llh  oz.  The  pyramids  appeared  congested,  while  the  cortices 
were  dull,  yellow,  and  slightly  atrophic.  The  capsules  were 
non-adherent.  The  left  Fallopian  tube  was  converted  in  its 
distal  half  into  a  blood  cyst,  the  size  of  a  walnut.  The  contents 
w^ere  w^atery  and  blood-stained.  The  remaining  organs  of  the 
body  appeared  healthy. 

Histological  examination. — A  portion  of  the  myocardium  con- 
taining one  of  the  yellowish  patches  and  a  piece  of  lung  tissue 
were  reserved  for  examination.  Sections  were  cut  in  paraffin 
and  stained  with  ha)malum  and  eosin,  and  with  ha}malum  and 
van  (xieson's  stain. 

Microscopical  appearances.  —  Sections  of  the  myocardium 
showed  diffuse  areas  of  calcification  varying  much  in  intensity. 


n^  ().  Mi:i:i\'.  ih5 

111  some  ])l;ici'S  tlir  imisclc  tilircs  Imd  Ix-cii  rcpliiccd  ]»y  a 
si  riicl  iirrlcss  ImiiioM-cin'oiis  suhsliiiicc,  in  miIici-s  llic  iiiiiscic  Jihi'es 
were  more  or  less  lilliMl  willi  line  LiTii miles,  stJiinin^'  ;i  deep, 
])urj)li'  colour  wit li  lueinaliiiii.  In  (lie  ininicdiate  vicinity  of  the 
lai'Li'cr  c;>lcificd  arcMs  tlicrc;  was  a  slight  incri'ase  of  fibrous  tissue, 
;ind  one  or  two  of  tlic  v(>ssels  iu  tlies(!  areas  showed  slii^lit 
t  liickcniiiL;'  ol  llicir  walls.  Tli('<('  clninLTcs  were  (piite  localised. 
No  giant  cells  were  seen.     Tlic  siirronndiiiL;-  lic;irt  muscle  stained 

Fi.j.  27. 


A  microscopic  section  showing  areas  of  calcified  muscle  fibres,  in  which  the 
calcareous  material  has  been  deeply  stained  with  haemalum. 


well,  and  under  the  higher  powers  its  finer  structure  appeared 
normal.     The  blood-vessels  showed  no  changes. 

The  section  of  lung  tissue  showed  a  condition  of  red  infarction  ; 
here,  again,  the  blood-vessels  were  unaltered. 

Unstained  sections  of  the  lieart  were  irrigated  with  strong 
acids  under  yVth  in.  objective.  The  calcareous  matter  was  seen 
to  ])artially  disappear  without  the  evolution  of  gas-bubbles. 
Other  unstained  sections  were  soaked  in  a  10  per  cent,  solution  of 
acetic  acid  for  twenty-four,  fortN'-eight,  and  seventy-two  hours. 
Tliey  were  sub.sequently  washed  and  .stained  with  ha?nialuni 
and  eosin. 

On  examination  it  was  found  that  the  calcareous  material  had 
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partially  disappeared,  and  littk-  dittVreiice  was  seen  lu'tueeii  tlie 
sections  soaked  for  the  various  lengths  of  time. 

The  extent  to  which  the  acid  had  att'ected  the  calcified  muscle 
fibres  varied  very  markedly.  In  places  entire  fil)res  were  seen 
to  have  disappeared,  in  others  the  acid  had  had,  apparently,  littk* 
or  no  effect,  while  scattered  through  the  changed  areas  were 
healthy-looking  nuiscle  fibres,  from  which  the  calcareous  material 
had  ([uite  gone,  or  was  reduced  to  a  few  fine  granules. 

Etiology. — There  is  considerable  difhc-ulty  in  satisfactorily 
accounting  for  the  change  in  the  present  instance.  Calcification 
of  the  cardiac  muscle  is  usually  ascribed  to  primary  changes  in 
the  coronary  arteries  or  their  branches.  Here,  beyond  slight 
general  arterial  thickening,  no  gross  changes  were  found ;  and 
in  the  sections  examined  the  vessel  walls  appear  healthy,  except 
for  slight  thickening  in  the  immediate  vicinity  of  the  larger 
calcareous  areas. 

In  the  scattered  nature  of  the  change,  its  granular  character, 
nnd  in  the  restitution  of  some  of  the  muscle  fibres  after  treatment 
with  acids,  the  condition  bears  a  close  resemblance  to  fatty 
change,  where,  after  dissolving  out  the  fat-droplets  with  ether, 
the  affected  cell  may  be  restored  to  normal  contour  and 
appearance. 

Oskar  Klotz,  writing  in  the  '  American  Journal  of  Experi- 
mental Medicine,'  1905,  on  "  Calcareous  Degeneration,"  and 
also  on  "  Experimental  Arterio-sclerosis  in  Animals,"  states 
that  calcareous  degeneration  of  a  blood-vessel  is  a  sequel  of 
fatty  change  in  the  muscle  fibres,  and  traces  the  process  from 
fat  through  the  formation  of  a  fatty  acid  to  a  soap,  combination 
of  the  soap  with  calcium,  and  finally  replacement  of  the  fatty 
acid  radicle  by  an  organic  acid. 

Of  the  chemical  composition  of  the  deposit  in  the  present  case 
it  is  impossible  to  say  more  than  that  the  substance  is  apparently 
not  a  carbonate.  Various  other  salts  of  calcium  and  magnesium 
have  been  found  in  calcareous  deposits.  Von  Kossa  has  stated 
that  the  lime  salts  in  these  conditions  are  probabh'  deposited, 
in  part,  at  least,  as  an  albuminate,  which  might  account  for 
the  insolubility  of  a  portion  of  the  substance  in  the  present 
case. 

It  is  to  be  regretted  that  sufficient  material  has  not  been 
retained  to  permit  of  chemical  analysis. 


ACTIVITY  OF  Tin:  SIFUA-UFSAL   CLASPS.  \H7 

Ijitcvuhirc. — ()t  siiiiil;ii-  cases  in  I  lie  lilcral  iirc,  I  liavc  hccii 
al)l('   to    liiul    only    two    wiili    a    rcfci-ciicc    to   a    tliirtl. 

I 'rojt'ssni-  ( '(tat  s,  III  lii^  ".Manual  ol'  I  *at  linlojj-y,"  iiiciitiniis  a 
cax'  Willi  scattered  areas  of  calcilicat  loii  in  tliecarcliac  muscle. 
lliTc  the  torein'ii  matter  was  soliihle  in  acids  witli  evolution  ol 
iifas,  and  llie  muscle  lihres  were  restoi'cd  as  to  outline',  but  t  lien- 
cross  st  nation  was  lost.  Tins  cliani^t;  occiirre(l  in  a  case;  oF 
]>yaMnia,  and  wa<  tlioiiu'lit  to  he  due  to  aiMenal  oltst  met  ion  witli 
necrosis  (»!"  muscle  fihres,  and  >iil»se(|iient  impre^'iiat  ion  witli 
calcium    carlxmate. 

In  Professor  ('oats'  second  case  ;i  portion  of  the  left  ventricle 
was  found  pale  in  coloni*,  suu'u'estintr  fatty  (k\L5"encrjition.  Tin; 
muscle  fibres  were  clouded  with  tine  granules,  which  were 
soluble  in  acid  Avithout  gas  formation.  The  etiology  of  this  case 
was  obscure.  Koster,  mentioned  by  Professor  Coats,  met  with 
a  similar  case  to  this,  in  which  he  believed  the  salt  to  be  calcium 
sulphati". 

In  conclusion,  I  must  thank  Dr.  Turney  for  permission  to 
make   use  of  the  clinical   re])ort   (jf  the  case. 

Maij   Ith,  1907. 


17.   77/fj  activity  of  the  suj)ra-renal  glands  in  relation  to  hlood- 

lyressiLves. 

By  P.  R.  Pakkinson. 

Introduction. — The  supra-renal  gland  is  described  as  being 
com])osed  of  two  parts,  the  cortex  and  medulla,  wdiicli  are  quite 
distinct  from  one  another  developmentally  and  histologically. 
Concerning  the  functions  of  these  two  parts  but  little  was  known 
until  recently,  when  much  attention  has  been  directed  to  the 
medulla  from  which  the  active  principle  of  the  gland — adrenalin 
— was  extracted.  To  the  cortex  no  function  can  be  ascribed  at 
1  present,  though  certain  thecH'ies  have  been  held  and  Avill  be 
discussed  later. 

'i'he  di.scovery  of  adrenalin  in  the  medulla  of  this  gland  has 
led  to  many  experiments  being  performed  on  animals,  with  the 
object    of    ascertaining    the    result    of    removing  this    powerful 
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extract  from  the  circulation,  and  it  has  been  toiMid  that  the 
animals  died  suun  after  the  ()])erati(>n,  death  beint^;  j)receded  by 
a  low  blood-pressure.  It  has  also  been  found  that  in  some 
diseases  accompanied  by  low  l)l()od-])ressure,  there  was  an 
absence  of  adrenalin  from  the  gland;  from  these  experiments 
it  was  believed  that  the  low  blood-pressure  was  a  result  of  this 
absence  of  adrenalin. 

Kecent  researches  on  the  supra-renal  gland  of  healthy  animals 
have  shown  that,  if  the  gland  be  stained  with  chromic  acid,  the 
medulla  takes  on  a  yellow  stain,  due  to  chromaffin  substance, 
the  intensity  of  which  corresponds  with  the  amount  of  adrenalin 
that  can  be  extracted  from  the  gland  ;  it  was  also  found  that 
the  yellow  stain  varied  in  intensitv  with  the  states  of  functional 
activity  of  the  gland. 

In  some  cases  of  great  exhaustion  of  the  animals  the  yellow 
stain  could  not  be  obtained;  in  these  cases  it  seems  probable 
that  the  adrenalin  has  been  used  up  in  the  effort  to  maintain  the 
blood-])ressure  at  a  healthy  standard. 

The  work  in  this  paper  was  carried  out  with  the  object  of 
ascertaining  :  (1)  If  the  above  condition  in  animals  occurred  also 
in  man ;  (2)  if  the  amount  of  adrenalin  present  in  the  gland 
changed  in  conditions  of  high  blood-pressures  ;  it  seemed  possible 
that,  as  in  low  blood-pressures  the  adrenalin  is  diminished,  in 
high  blood-pressure  cases  the  gland  wc)uld  be  stored  with 
adrenalin. 

Hitttory. — Henle  and  Stilling  (2)  first  pointed  out  the  presence 
of  the  chromaffin  substance  in  the  medulla.  Kohn  (8)  discovered  the 
substance  also  in  the  sympathetic  ganglia  of  the  abdominal  plexus; 
its  presence  here  is  of  considerable  interest  and  importance  in 
view  of  the  fact  that  in  certain  cases  where  the  supra-renal 
glands  are  destroyed  by  growths  there  may  be  no  occurrence  of 
Addison's  disease;  the  presence  of  the  chromaffin  in  the  ganglia 
seems  to  indicate  that  these  ganglia  may  be  able  to  supply  the 
body  with  the  secretion,  the  lack  of  which  causes  Addison's 
disease.  The  presence  of  supra -renal  rests,  in  some  cases, 
may  also  account  for  the  absence  of  this  disease  under  those 
conditions. 

Oliver  and  Schafer  (4)  found  that  in  cases  of  Addison's  disease 
the  glands  did  not  possess  the  active  principle. 

The  latest  work  on  the  supra-renal  gland  and  its  changes  in 
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disease  lias  Ix'cii  done  l)y  I'llliotl  and  'I'lickctt  (I),  wlio  {"(HiimI  tliat 
in  Li'iiinca-pin's  the  loss  of  the  yellow  slam  only  occurs  in  liraNc 
exliaiistion  ot"  tlic  Li'land  ;  ii'  one  u'land  is  reinovod  and  tlic 
^•uin('a-|)ii4'  dies  in  twoiity-l'our  lioiii's  the  stain  is  still  ])resent, 
but  if  the  ("xliaiisted  {ininial  sui'vives  lor  tliree  to  four  days  tlie 
stain  is  completely  absent.  Jn  ^•uinea-})igs  ])oisoned  by  di])li- 
theria  the  stain  disajipoars  after  an  illness  of  tliirty-six  hours;  it 
appears,  then,  that  acute  exhaustion  for  twenty-foui-  hours 
causes  a  moderate  but  not  a  great  demand  for  the;  adrenalin, 
while  in  very  severe  exhaustion  tlie  adrenalin  is  all  called 
upon   in   thii"ty-six  hours. 

In  man  the  study  of  the  chromaffin  stain  is  not  quite  so 
satisfactor}',  as  the  higher  the  animal  in  the  scale  of  vertebrates 
the  less  is  its  stock  of  chromatfin. 

Method. — The  method  employed  for  the  work  in  this  paper 
was  as  follows : 

The  gland  was  removed  from  the  body  within  twenty-four 
hours  after  death,  and  placed  in  Kolin^s  mixture  for  twenty- 
four  hours ;  this  mixture  consists  of  90  parts  of  a  3"5  per  cent, 
solution  of  potassium  bichromate,  and  10  parts  of  a  40  per  cent, 
solution  of  formalin.  Portions  of  the  gland  were  then  taken, 
washed  for  a  few  hours  in  water  to  free  them  from  formalin,  frozen 
in  gum,  and  sections  cut  about  28  ^  in  thickness ;  the  sections 
were  stained  in  either  Sharlach  Eed  or  Sudan  III,  to  show  the 
amount  of  fat  present,  and  mounted  in  glycerine. 

The  sections  showed  the  fat  of  the  cortex  stained  red,  and  in 
the  medulla  the  yellow  chromaffin  substance  if  present. 

As  it  is  unfortunately  impossible  to  obtain  human  supra-renals 
immediately  after  death,  it  was  obviously  necessary  to  ascertain 
if  jxh^t-mortem  changes  occur  in  the  various  parts  of  the  gland 
under  observation,  and  to  what  extent,  if  any  ;  the  experiments 
for  this  purpose  were  carried  out  in  animals,  cat,  rabbit,  and 
guinea-pig  being  used. 

Two  animals  of  each  kind  were  taken;  a  healthy  one  was 
killed,  and  a  supra-renal  gland  removed  at  once  to  the  preserving 
fluid  ;  the  animal  was  then  placed  in  the  j)Of<t-mortem  room  until 
twenty-four  hours  had  elapsed,  when  the  other  supra-renal  was 
removed,  treated  in  the  same  manner,  and  the  sections  of  these 
two  glands  compared ;  from  the  other  animal,  which  died  from 
some  exhausting   disease,    the    supra-renals    were   removed   as 
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above,  one  immediately  after  death  and  the  other  after 
twenty-four  hours.  In  no  case  couhl  any  jtoat-morttm  change 
be  detected,  and  with  the  exception  of  increased  congestion 
sometimes  present  in  the  gland  removed  twenty-four  hours 
after  death,  the  essential  constituents  of  the  gland  remained 
unaltered. 

A  few  o-hiiids  were  obtained  from  human  bodies  which  hud 
been  placed  in  a  freezing  chamber  one  hour  after  death  ;  these 
had  the  same  relation  to  disease  as  the  supra-renals  from 
unfrozen  bodies,  and  are  included  in  the  list  given  below. 

It  is  probable,  then,  that  no  marked  post-mortem  change  takes 
})lace  in  human  glands  within  twenty-four  hours  after  death,  and 
all  the  olands  examined  in  this  work  were  removed  within  that 

o 

time. 

Fifty  supra-renal  glands  were  taken,  and  in  examining  the 
sections  three  substances  were  observed : 

(1)  Fatty  substance  of  the  cortex. 

(2)  Pigmented  brown  granules  of  the  cortex. 

(3)  The  chromaffin  substance  of  the  medulla. 

Though  the  last  is  of  primary  importance,  the  others  are 
subject  to  great  variation  in  disease  and  will  be  considered  first. 

Fatty  siihstance  of  cortex. — The  supra-renal  cortex  contained 
some  globules  of  fat  in  all  cases  examined,  though  it  varies 
considerably  in  amount. 

It  is  stated  (6)  that  the  supra-renals  of  normal  children  contain 
little  or  no  fat,  but  in  toxic  conditions  and  marasmus  fatty 
deo-eneration  occurs  in  the  cortex.  In  half  the  cases  I  examined 
in  children  who  had  died  from  exhausting  diseases  this  state- 
ment was  upheld,  but  in  the  other  half  of  the  cases  very  little 
fat  was  present. 

These  latter  cases  form  a  contrast  to  the  guinea-pig,  in  whose 
gland  the  fat  spreads  throughout  the  cortex  in  conditions  of 
exhaustion,  taking  the  place  of  the  granules ;  there  is  no  relation 
between  the  spread  of  the  fat  and  the  disappearance  of  the 
brown  granules  in  man. 

In  a  case  of  pernicious  anannia  in  man  the  amount  of  fat 
present  was  diminished  in  quantity — a  rather  unexpected  con- 
dition in  view  of  the  increase  in  other  organs ;  this  may  point 
to  the  fact  that  the  cortex,  whatever  its  function  may  be,  displays 
its  full  working  capacity  in  this  disease. 
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\\\\v\'v  iiiiicli  clii-i  •iii.i  Mill  \\;is  |ir('sciit  iii  llu'  iii('(liill;i  it  \v;is 
found  tli:ii  ill  I  lie  majority  of  cases  the  cortex  coiitiiins  a 
(liniiuisluMl  (Hianlily  of  fal.  In  fjiscs  of  activity  of  tlic  incdiilla, 
when  a  scxcrc  drain  lias  Ix-cn  put  u]ioii  it  in  toxa-niic  cases,  tlic 
(|iiantity  ol"  fat  \aried,  >oiiietinies  Ix-iiii:-  increased,  sorrK.'tiinos 
diniinislicd  in  (jiiantily;  from  tliese  I'csiilts  it  Follows  that  the 
activity  of  tho  cortex  and  medulla  hear  no  rehition  to  ea(di 
ot  liei*. 

Mindi  attention  has  lately  heeii  directed  to  tlie  cortex,  and 
some  ol»ser\('rs  have  attempted  to  prove  that  it  lias  a  very 
im])ortant   function   in  iviial  diseases  and  toxic  conditions. 

Aul)ertinand  And)ert  (7)  have  found  changes  in  the  cortex  in 
cases  of  renal  disease  associated  with  high  blood-pressure  ;  they 
examined  eight  cases  ;  three  showed  adenomata  of  the  cortex,  and 
in  tive  cases  the  gland  was  larger  and  heavier  than  normal  ;  they 
state  that  the  cortex  is  increased  and  the  medulla  somewhat 
atrophied,  from  whicli  they  infer  that  there  is  a  relation  between 
the  high  blood-pressure  and  the  increase  of  the  cortex,  and 
assume  that  the  cortex  produces  an  antagxmistic  body  as  a 
])rotection  against  the  effects  produced  by  the  toxic  products  of 
renal  disease. 

In  no  case  of  renal  disease  and  high  blood-pressure  which  I 
examined  \vas  any  adenoma  present,  nor  was  there  any  increase 
in  the  relative  size  of  the  cortex  ;  adenomata  in  other  glands  are 
functionless  and  their  occurrence  in  them  is  not  a  sign  of 
increased  activity  of  the  glands,  so  there  is  no  reason  for  assum- 
ing that  they  are  so  in  the  supra-renal  gland ;  moreover,  if  this 
view  of  the  action  of  the  cortex  were  correct  we  should  expect 
to  find  that  in  cases  of  high  blood-pressure,  the  cortical  activity 
being  increased,  there  would  be  a  consequent  diminution  in  the 
(juantity  of  fat  in  the  cortex,  but  in  all  the  cases  of  renal  disease 
with  high  blood-])ressure  tliat  1  examined  there  was  an  actual 
increase  in  the  amount  of  fat. 

The  fact  that  in  tlic  guinea-pig  the  fat  disappears  if  half  of 
one  gland  is  removed,  owing  to  the  extra  demand  upon  the 
remaining  tissue,  shows  that  cortical  activit}'  is  followed  by  a 
diminution  in  the  amount  of  fat. 

Cybulski  (S)  also  states  that  the  cortex  removes  toxins  from 
the  blood,  and  he  says  that  death  following  the  removal  of  the 
glands  is  due  to  auto-intoxication. 
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Against  this  theory  is  the  fiict  thiit  when  one  ghmil  is  removed 
from  an  animal  and  the  other  gland  is  examined  some  time  after 
it  is  fonnd  to  have  liypertrophied,  ])ut  the  liypertrophy  is  of  the 
medulUi  and  not  of  the  cortex  (1). 

Klliot  and  Tuckett  made  observations  on  the  subcutaneous 
grafts  of  the  supra-renal  gland  in  guinea-pigs,  and  found  that 
they  produced  ctdema,  hifmorrhagic  solution,  and  death ;  this 
might  seem  to  be  due  to  the  toxin  present  in  the  cortex  of  the 
grafted  gland,  l)ut  their  further  experiments  showed  that  the 
irritant  substance  occurs  chiefly  in  the  medulla;  moreover,  this 
irritant  is  absent  from  the  su])ra-renal  of  carnivora. 

Thus  there  are  many  objections  to  the  view  that  the  supra- 
renal cortex  ])roduces  an  antitoxic  substance  in  cases  of  renal 
disease  or  high  blood-pressure. 

Brown  (jva)udes. — These  occurred  at  the  inner  margin  of  the 
cortex  and  varied  considerably  in  amount  in  different  cases, 
sometimes  being  absent.  They  were  never  so  well  marked  in 
the  human  as  in  the  guinea-pig^s  gland  ;  this  animal  is  the  only 
one  of  the  lower  animals  possessing  these  granules,  and  as  they 
do  not  occur  in  all  animals  it  is  probable  that  their  function  is 
not  an  important  one. 

In  the  guinea-pig  they  disappear  in  exhaustion  of  the  gland — 
V.  (J.  in  diphtheria. 

It  was  formerly  believed  (9)  that  these  granules  in  the 
human  supra-renal  gland  occurred  in  cells  which  were  in  the 
transition  stage  between  cortex  and  medulla.  They  occur  in 
the  cells  of  the  zona  reticularis,  are  insoluble  in  alcohol,  and 
rarely  are  dense  enough  to  obscure  the  nuclei  of  the 
cells.  The  cells  contained  more  pigment  in  adults  than  in 
children  (10). 

Examination  of  the  granules  in  the  human  supra-renal 
gland  is  unsatisfactory ;  they  are  seen,  when  present,  at  the 
junction  of  the  medulla  and  cortex,  where  also  the  blood- 
vessels are  most  marked,  and  this  adds  to  the  difficulty, 
as  they  are  not  easy  to  distinguish  from  the  congested  vessels. 
They  bear  no  relation  to  the  blood-pressure,  but  seem  to 
be  rather  more  often  present  in  cases  of  high  blood- 
pressure  and  arterial  diseases  than  in  cases  of  exhausting 
disease. 

In   children  who  have  suffered  from  exhausting  disease  they 
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siMiH't  iiiu's  occur  ill  {-aw  (|Ii;i  iit  il  y,  ImucNci*,  iiiid  uilli  tlic 
coiii^-cslcd  \-csscls  lill  up  I  lie  L!Tc:itcr  ]i:ii-t  <•!"  t  lie  centre  of  the 
^•1:111(1,  \cr\-  little  iiiedi'lhi  hi-iiiu'  |)rese!il.  In  no  cMses  wei'c 
the    Itritwn    L!T:iniiles    seen    in    the    iiie(iiill;i. 

it  is  |)(tssil)h'  t  h:il  these  ijriiniiles,  tVniii  their  |tr()xiniit  y  lr>  t  he 
CMiiLi'cstt'd  vessels  ;iiid  IVdiii  their  cdloiir,  '""V  ''*'  dei'i\('d  Irom,  or 
1)1"  (h'j)eii(hMit    ii|Min,  the  I  ili  »<  ul-vesscls. 

Mrthdht. —  111  children  there  is  usually  a  relatively  small 
niediilla,  wliicdi  in  exhausting-  diseases  is  e(>ng"ested,  thoniih  this 
coiit»'esti(»n,  troin  ohservations  <riven  al)()ve,  is  ])r()hiibly  a  jxjst- 
uiorfnn  chiiiiij^e.  In  iiiciny  cjises  where  tliere  luis  Leeii  a  con- 
timioiis  higli  l)k>o(l-])ressiire  tlie  medulla  is  relatively  large ;  in  no 
condition  where  chromaffin  was  present  was  it  relatively  smaller 
some  observers  have  stated  (7)  that  in  conditions  of  high  blood- 
pressnve  the  medulla  atrophies. 

'J'lie  medulla  is  never  increased  in  exhausting  diseases,  and  in 
some  cases  is  relatively  smaller. 

Chromaffin  suhstance  of  the  medulla. — The  object  of  this  work 
was  chiefly  to  observe  the  change  in  the  amount  of  the  yellow 
staining  substance  present  in  the  medulla  under  varying 
conditions  of  blood-pressure  ;  this  substance  has  already 
been  examined  in  the  low^er  animals  by  Elliott  and  Tuckett, 
and  their  results  stated  above  :  they  were  able  to  study  con- 
ditions of  low^  blood-pressure  only,  as  diseases  accompanied 
by  high  blood-pressure  and  arterial  diseases  cannot  be 
studied  in  the  lower  animals,  but  in  man  these  conditions  are  of 
the  utmost  importance  and  interest,  being  of  very  common 
occurrence. 

Unfortunately,  in  man  the  adrenalin  present  is  less  stable 
than  in  lower  animals,  and  a  slighter  shock  to  the  more  sus- 
ceptible nervous  system  rapidly  drains  it  away. 

Over  fifty  cases  were  examined,  and  those  cases  in  which 
chromaffin  was  absent  are  placed  in  one  list,  those  in  which  it 
was  present  in  another  list.  In  all  cases  there  is  also  a  record 
of  the  relative  amounts  of  the  cortical  fat  and  the  medulla.  The 
amounts  are  all  relative,  as  there  is  no  fixed  (piantity  by  which 
they  may  be  comj)ared,  since  even  in  cases  of  apparently  sudden 
death  in  healthy  persons  the  quantity  varies. 

It  luis  been  mentioned  that  in  the  lower  animals  the  exhausting 
diseases  are  associated  with  loss  of  the  adrenalin  from  the  gland; 
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the  same  result  would  be  expected  to  occur  in  the  hunum  gland 
under  like  conditions,  and  such  is  the  case,  the  only  difference 
beino"  that  the  human  gland  gives  up  its  adrenalin  in  less  time 
than  that  of  the  lower  animal ;  diphtheria,  one  of  the  most 
exhausting  of  diseases,  causes  the  loss  of  the  yellow  stain  in 
thirty-six  hours  in  guinea-pigs,  whilst  in  man  an  acute 
exhausting  condition  like  hydrochloric  acid  poisoning  causes 
its  loss  in  less  than   twelve  hours. 

In  less  acute  conditions  it  might  be  expected  that  the  cells  (jf 
the  medulla  would  be  able  to  supply  sufHcient  adrenalin  without 
it  completely  draining  away,  and  that  in  chronic  cases  the 
activity  of  these  cells  would  so  far  increase  as  to  be  able  to  more 
than  meet  the  extra  demand  put  upon  them,  and  the  gland  in 
these  cases  would  still  show  the  presence  of  adrenalin  ;  several 
glands  from  cases  of  this  description  were  examined — e.  7.  in 
chronic  tuberculosis,  and  adrenalin  was  present  in  the  gland. 


Table  I. 
Di-b-easrs  accompanied  hy  low  hlood-pressicres. 


Disease  and  cause  (»f  death. 


1.  Acute  peritonitis  :  gastric  ulcer  . 

2.  Lobar  pneiunonia 

;i.  Infective  endocarditis 
■4.  Cystitis  :  pneumonia    . 
5.   Suppurative  peritonitis 
t).  Appendicitis  :  peritonitis     . 

7.  Acute  phthisis      .... 

8.  Tubercidous  pneumonia 

9.  Fractured  skull    .... 

10.  Emphysema  .... 

11.  Lobar  pneumonici 

12.  Kheumatism,  acute 

18.  Hydrochloric  acid  jjoisoning 

14.  Caesarian    section :    death    from 

shock  ..... 

15.  Phthisis :  haemoptysis 

16.  Septicaemia  ..... 

17.  Broncho-pneumonia     . 

IS.  Phthisis:  tuberculous  meningitis 

19.  Broncho-pneumonia     . 

20.  Suppurative  pex-itonitis :  appen- 

dicitis        ..... 

21.  Broncho-pneumonia     . 

22.  Hsemorrhagic  pancreatitis  . 


Relative 
Chromaffin.       Fat  in  cortex.  1      amount  of 

medulla. 


Absent 


Moderate 

Increased 

Diminished 

j> 
Increased 
Moderate 
Increased 
Diminished 
Moderate 


Moderate. 
Diminished. 


Moderate. 


Diminished. 
Moderate. 


Diminished  „ 

Increased      Diminished. 


Moderate. 
Diminished. 


Moderate 

Diminished 
Moderate 

Diminished 
Increased 


Moderate    I  „ 

Increased       Moderate. 
Diminished 
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Ttihlr  I. — 'riif  cases  ('\aiiiiiic(l  in  llii<  laMc  slmwcd  tlial 
adrenalin  \v;is  ahseni  IVom  all  of  llieni;  t  liey  are  all  (-(.ndilions 
in\(»lvin^-  a  cent  iinious  fall  ol"  Mood-pi-essure  and  a  coiisecjiieut 
drain  njxtn  the  adriMialiii  would  he  exjxicted  ;  as  tlie  fall  in 
pressure  continues  until  deatli,  no  storiii;^-  of  tlie  adrenalin  would 
take  ])lace,  and  as  the  talde  shows  it  was  entirely  aijsenl. 

T((hfr  If. —  In  tin's  tahle  a  niiinhei-  of  cases  are  given  in  wlii(di 
a  eont  radictorv  result  was  found  to  that  expected  from  an 
examination    (d'  d'ahle    I. 

In  dealing-  with  these  cases  it  must  be  rememl)ei-ed  tliat  tlie 
])resence  of  adrenalin  in  the  gland  may  de])end  on  two  factors: 

(1)  In  the  lirst  ])lace,  if  the  disease  were  a  (dironic  one,  the 
su])ra-renal  gland,  owing  to  its  reserve  power,  might  be  able  to 
adajM  itself  to  the  new  conditions  and  manufacture  a  sufficient 
supply  of  adrenalin  to  keep  pace  with  the  demand,  and  yet 
store  a  little  in  the  cells  for  further  emergency;  if  in  this  con- 
dition the  ])atient  died  some  adrenalin  wonhl  be  found  in  the 
gland;  tliis  theory  would  account  for  the  presence  of  adrenalin 
in  Cases  2,  4,  7,  8,  all  of  which  were  clironic  conditions  not 
recpiiring  a  rapid  call  upon  the  adrenalin. 

(2)  The  other  factor  is  that  the  patient  may  die  before  there 
has  elapsed  sufficient  time  for  all  the  adrenalin  to  be  drained 
away  from  the  gland;  in  this  case  death  must  occur  very 
rapidly,  as  we  know  that  adrenalin  quickly  disapj^ears  from  the 
human  gland. 

Case  1  is  explained  from  this  theory  as  the  child  died  within 
nine  hours  of  the  onset  of  the  disease. 

In  Case  5  the  lowering  of  the  blood-pressure,  if  it  occurred 
at  all,  would  l)e  very  slight,  and  any  high  pressure  would  l)e 
injurious  to  the  damaged  part,  so  that  the  retention  of  adrenalin 
here  would  be  expected. 

To  Case  6,  of  haemorrhage  into  a  pancreatic  cyst,  neither  of 
these  explanations  can  be  a])plied,  and  it  is  an  exception  to  the 
general  rule. 

Case  3  of  infective  endocarditis  is  difficult  also  to  explain,  but 
lu^re  two  opposing  forces  are  at  work:  on  the  one  hand  is  the 
attempt  to  keep  up  the  blood-pressure  by  using  the  adrenalin, 
and  on  the  other  the  pressure  must  be  kept  as  low  as  possible 
to  rest  the  heart. 

From  the  results  stated  above  it   nuiv  be  concluded  that  in 
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tliseases  wliich  iire  accompanied  by  bnv  ])l(jo(l-j)ressiireH  the 
adrenalin  ilisa{)peai's  from  the  gland ;  occasionally  in  more  chrcjnic 
cases  some  adrenalin  is  present,  perhaj)s  due  t(j  the  gUmd 
adapting  itself  to  the  new  c(jnditions. 


Diseases  accompanied  />//  low  hlood-pres.snre,  .shoicuiy  cJu-oinaffiu. 


Relative 

I)i>ease  iiud  cause  of  death. 

Chromaffin. 

Fat  ill  cortex. 

aiuouiit  of 
medulla. 

1. 

Laryngeal  diphtheria  in  a  child    . 

Present 

Increased 

Moderate. 

•  > 

'ruborculous  peritonitis 

,, 

Diminished 

>> 

;i. 

Infective  endocarditis   . 

Trace 

Increased 

Diminished. 

4. 

Pericarditis :  empyema 

Present 

>» 

>j 

5. 

Cono^enital  syphilis  :  "^ang-rene  of 

foot 

>> 

>> 

Moderate. 

P). 

Hiemorrhaj^-e  into  pancreatic  cyst 

Trace 

Diminished 

Diminished. 

7. 

Chronic     phthisis,     ha'morrhage, 

rapid  death        .... 

>> 

j> 

Moderate. 

8. 

Chronic  tuberculosis,  child   . 

Present 

Increased 

>f 

In  Table  III  are  given  all  the  sections  examined  in  cases  of 
cardio-vascular  disease  and  diseases  accompanied  by  high  blood- 
pressures.  It  is  unfortunately  impossible  to  compare  the  supra- 
renals  in  these  conditions  with  a  series  of  glands  in  what  may  be 
considered  a  normal  condition.  In  Table  lA^  are  three  cases  of 
sudden  death  which  may  be  considered  normal,  though  all  of 
them  are  open  to  some  doubt ;  in  these  three  cases  adrenalin 
was  present,  but  the  yellow  stains  were  of  slightly  different 
intensities,  though  not  so  deep  as  in  the  majority  of  cases  in 
Table  III. 

The  excessive  stain  in  Table  III  is  easy  to  understand  as 
these  are  conditions  in  which  the  blood-pressure  must  not  be 
increased,  since  any  further  rise  or  any  extra  obstruction  to  the 
emptying  of  the  ventricles  would  be  followed  by  serious  results. 

In  some  cases  in  this  table  it  is  seen  that  only  a  trace  of 
chromaffin  was  present,  instead  of  the  deep  stain  expected ;  the 
termination  of  these  cases  explains  the  deficiency  ;  one  patient 
(6)  had  died  of  luvmorrhage  a  few  hours  after  operation, 
another  had  an  attack  of  acute  endocarditis  on  an  old  lesion ; 
in  the  case  of  pernicious  anaemia  the  presence  of  chromaffin  was 
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t'xncctctl,  :is  ;iii\  iM^cof  | iro^iirr  in  tlii^  disease  would  pi'ovc;  loo 
Li'i-cal  an  uli^t  i-iici  ion  t'li-  ilic  dcLi'dicrai c*!  licart,  to  overcome, 
wliilst  some  adrenalin  wonid  lie  n^cil  np  lo  pi-cvcnt  any  fni-flici- 
fall  in  the  already  low  prcs^nro. 


Tai!!,!;    III. 
CnnJio-rdsruhtr  disrascs'  ami  (h'srnsws  irifh  linjli,  hhfod-jtrcn.sure. 


Discane  nnd  cnusc  of  doiitli. 


S. 

U. 
10. 

11. 

12. 
18. 
U. 


t'liroiiic  renal  di.soaso,  liypertro 

pliic'd  lu'art 
Aneurysm  of  aorta 
Aortic  i'0|^ur«ifitation    . 
Fatty  lioart :  atheroma 

»>  »•  •' 

Gnmiilar   kidney  :    lia'morrhai^o 

after  op«'ration 
Mitral  .steno.si.s  and  regurgitation 
Mitral  stenosis     . 
Pernicious  anaemia 
Chronic  nephritis 
Granular  kidney :  mitral  stenosis 

infective  endocarditis 
Aortic  reguriji'itation    . 
Aortic  and  mitral  disease    . 
Aortic  disease:  atheroma,  angina 

pectoris     .         .         .         .         . 


Present 


Trace 

Present 

Trace 

Present 

Trace 
Present 


Clirtiiimnin.        Kiit  iii  cortex. 


Relative 

Hiiio\int  of 

medulla. 


Increased        Increased 


Moderate 
Increased 


Diminished. 
Moderate. 


Diminished 
Increased 


Moderate 
Increased  „ 

Moderate    :    Increased. 


Increased 


Table  IV. 
Conditions  tchich  may  he  considered  normal,  i.  e.,  sudden  death. 


Disease  and  cause  of  death. 


I  Relative 

Chromaffin.       Fat  in  cortex.        amoiint  of 

I       medulla. 


1.  Moq^hia  poisoning 

2.  Heart   failure   due   to    distended 

stomach       ..... 

3.  Cerebral    abscess,   suddenly  rup- 

tured into  meninges  . 


Present 


Moderate       Moderate. 
„  Increased. 


Jn  Table  \'  are  given  three  cases  of  arterial  disease  in  wliicli 
no  clironialHn  was  present;  it  is  .seen  tliat  in  all  tliese  cases  the 
patient  underwent  an  operation  and  died  in  a  few  hours  as  a 
direct  result  of  sliock  from  the  operation ;  to  ccjnibat  this  post- 
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operative  shock  the  adreualiii  would  he  (juiekly  ciiUed  upon,  and 
its  absence  therefore  is  not  unexpected. 


Tabi.k   \'. 
Conditions  as  in  Table  III,  icitJi  absence  of  cJiruinaJJiii. 


Disease  ami  cause  of  death. 


1.  Atheroma  :      malignant     disease, 

operation    ..... 

2.  Atheroma  :        senile      gangrene, 

operation     ..... 

3.  Arterio-sclerosis :  amputation 


I       Relative 
C'hromattiii.       Fat  in  ct)rtex.  '      amount  ot 

medulla. 


Absent 


Increased      Diminished. 

Diminished  !    Moderate. 
Moderate 


It  is  seen  from  the  above  tables  that  although  there  are 
occasional  discrepancies,  yet  in  the  great  majority  of  cases  the 
general  rule  is  followed  that  low  blood-pressures  use  up  the 
adrenalin  substance,  while  in  high  blood-pressures  and  cardio- 
vascular disease  this  substance  is  stored  up ;  the  storing  up  is 
due  to  the  fact  that  although  the  cells  of  the  medulla  are  active 
and  producing  adrenalin,  little  or  none  of  it  is  required  by  the 
vascular  system,  and  therefore  it  accumulates  in  the  gland. 

If,  in  these  cases  of  cardio-vascular  disease,  the  adrenalin 
were  continually  passed  into  the  system,  the  rise  of  blood- 
pressure  resulting  would  aggravate  the  condition  present,  and 
the  result  would  in  advanced  cases  of  the  disease  be  fatal ; 
under  the  extra  pressure  produced  an  aneurysm  might  rupture, 
an  atheromatous  patch  give  way  and  produce  an  aneurysm,  a 
heart,  diseased  but  compensated,  become  dilated  and  uncom- 
pensated, or  a  dilated,  uncompensated  heart  cease  to  act.  It  is 
(juite  conceivable  that  when  the  gland  is  stored  with  adrenalin 
some  of  it  may  escape  and  any  of  these  results  follow.  This  may 
be  especially  liable  to  occur  in  a  young  man  who  has  a  diseased 
aorta,  and  in  whom  the  maintenance  of  a  high  pressure  will 
cause  an  aneurysm  at  the  part  diseased.  A  young  man  in  that 
condition  is  liable  to  take  a  considerable  amount  of  exercise, 
and  it  is  now  believed  that  exercise  does  not  increase  the  blood- 
pressure,  so  that  exercise  alone  would  not  of  necessity  cause  a 
Aveakened  artery  to  give  way,  but  the  stimulation  of  the  supra- 
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r«'ii:il  Llhiiid  1»\-  the  r.ipid  llow  ot"  ;i  rl  cri;!  1  Idond  lliroiio-li  it,  would 
Itsid  l«»;in  iiHM'CMscd  ftiniiiit  loll  ;iiid  ;iii  iiicrciiscd  cliiiii  ii;it  ioii  of 
till'  ;ici  ivo  substanco,  IVoin  wlnCli  would  tollow  ;i  d;i  iiLi'crous  rise 
of  ltloo(l-pn>ssur(\ 

II  scMMMs  j)()ssiltl('  also  tlijit  ('\C(!S.siv('  exercise  in  ;l  iii;lii  wlioso 
arleries,  tlimiirli  not  diseased,  liave  lost  their  elasticity,  may  act 
injuriously  in  a  similar  inaiiner,  and  tliroiigli  llie  excessive 
(diniination  of  adrenalin  followiim'  llie  exercise,  cause  an  athero- 
matous degeneration  of  llie  ai'terial  wall. 
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18.  An  example  of  iJi'lmary  carcinoma  of  the  male  urethra. 
By   S.   Gr.   Shattock. 

iJe  car(:iii<j)ii(Lfix  j)i-'iniarii  e.vjnnplo  fircthrx  masculiiix. 

SrMMARIOl. 

Af:(;i:i;  i\3tati.s  O^t;  extreiuitas  uretlirc"e  anterior  aliquan- 
tuluni  coartata  ;  iieque  glans  nee  meatus  affectus. 

A[)parebat  noiiiiunquam  liaemorrhagia  exigua. 

Hand  {^grotaverat  lionio  o  gonorrlinoA  aut  (?  svpliile. 

Penis  extr(Miiitas  ani])utata  est. 

CretlirA  divisA  ne()])la.snia,  superficies  cujus  papillaris 
erat,  apparuit,  canale  in  longitudinem  centimetris  tribus 
affect a. 
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Sectio  microscopica  neoplasma  probat  carciuoiiia  cimi 
cellulis  squamosis  esse,  corpore  spoiigioso  iiivaso. 

Kaiifmanu  ^  exempla  modo  (piattuor  iiretlir:u  iiiascu- 
liiia)  carcinomatis  primarii  colligere  potuit.  In  liis 
omnibus  pars  urethra?  att'ecta  bull)osa  erat  ;  uiulta  sunt 
exempla  similia  abliinc  observata. 

Tilt'  i-iu-ity  ot"  })i*iHitii'y  carcinoma  of  the  anterior  portion  of  the 
male  urethra  may  justify  the  record  of  the  present  case, 
although  beyond  its  rarity  it  lias  little  interest  of  a  strictly 
pathological  kind. 

The  patient  was  a  man,  aged  54  years,  under  the  care  of 
Mr.  P.  A.  Lloyd,  of  Haverfordwest,  who  has  kindly  allowed  me 
to  publish  the  case,  of  which  he  has  furnished  the  following 
history. 

About  a  year  previously  the  patient  had  passed  some  blood 
with  his  urine,  and  had  experienced  some  smarting  during 
micturition ;  the  blood  would  stain  his  linen  between  the  acts. 
These  symptoms  lasted  for  a  few  days  and  disappeared  without 
treatment.  Until  May,  1905,  he  observed  nothing  except  that 
the  urine  was  passed,  he  fancied,  more  forcibly  than  had  usually 
been  the  case.  He  then  noticed  some  discharge  on  his  shirt, 
and  on  consulting  Dr.  Atkinson,  of  Hampton  Hill,  he  was  found 
to  have  some  narrowing  of  the  urethra.  This  was  treated  by 
the  passage  of  sounds,  commencing  with  No.  (),  which  was 
gradually  increased  to  No.  10.  The  sound  was  passed  at 
intervals  of  a  week,  and  some  hardness,  which  was  ])erceptible 
just  behind  the  glans,  was  thought  to  be  diminishing. 

Early  in  November,  1905,  he  saw  Mr.  C.  Stonham,  and 
afterwards  Mr.  H.  T.  Butlin,  who  both  advised  that  the  urethra 
should  be  slit  up,  the  growth  examined,  and,  if  found  malignant, 
that  the  penis  and  inguinal  glands  should  be  removed. 

On  November  6th  the  anterior  portion  of  the  penis  was 
removed  by  Mr.  Lloyd,  to  whom  the  condition  then  seemed 
undoubtedly  epitheliomatous. 

There  was  no  history  either  of  gonorrhoea  or  syphilis.  The 
patient  had  for  very  many  years   (certainly  for  thirty)  suffered 

>  '  Verletzimgon  imd  Krankheiton  der  Miiniilichen  Harnrohre  uiid  de^  Penis,' 
1886. 
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li-tuii  attacks  oi' psoriasis  of  the  nails  (.1'  the  liii;^-ers  and  toes,  loi- 
which  hi'  liad  taken  arsenic  in  c(.iisi(lci'al)h'  doses.  'I'lie  use  ol" 
tljo  rtMiKMU    had  led  t(»  ii-ritatioii  of  the  eyes. 

Whet  her  t  hr  (hai'j-  in(hu-e(l  an  initial  chanLJcin  the  ni-etliral 
epithelinm  aftei-  the  manner  of  a  cntaiieoiis  keratosis,  to  he 
succeeded,  as  liaj)|)ens  in  certain  cases  of  arsenic  keratosis,  hy 
carcitionia,  is  a  possil)ilit y  wortli  indicating. 

I     hav(^    tints    descrihed    tlie    specimen     (Xo.    4i22A)     in     tlie 

Fhi.  2S. 


The  ainputated  end  of  the  penis,  the  urethra  being  divided  to  show  the  papillary 
carcinoma  g'roAving  from  the  mucosa.     (Nat.  size.) 

EXPLICATIO    FiGURiE. 

Penis  extrcniitas  aniputata.   Dividitur  urethra  ut  nionstretur  carcinoma 
papillare  e  menil)rana  mucosa  ortum.    (Ma^mitudinis  naturalis.) 

Museum  Catah)gue  of  the  Koyal  College  of  Surgeons:  "The 
anterior  portion  of  a  penis  removed  during  life  for  the  disease  of 
the  urethra  shown.  For  the  whole  distance,  3  cm.  (1;^  inches), 
though  not  for  the  entire  circumference  of  the  canal,  the  mucous 
membrane  is  thickened  ;ind  has  a  somewhat  coarsely  papillary 
surface.  The  lesion,  whi(  ]i,  as  seen  in  the  section,  is  of  an  opacpie 
wliite  colour,  and  has  a  vertical  '  grain,'  ceases  abruptly  at  the 
meatus,  in  the  vicinity  of  which  there  is  no  macrosco])ic 
invasion  of  the  deeper  tissues,     'i'owards  its  posterior  end   the 
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i^rowth  has  comiuenced  to  inrtltrate  the  suhstance  of  the  corpus 
spongiosuu^  and  here  it  attains  a  thickness,  in  the  section,  of 
'5  cm.  or  f^^ths  of  an  inch.  The  new  formation  is  nowhere 
ulcerated  or  necrosed.  The  surface  of  the  ghms  and  the 
preputial  mucosa  are  quite  unaffected.  A  second  portion  of  tlie 
corpus  spongiosum,  1  cm.  in  length,  was  afterwards  removed  at 
the  operation  to  clear  the  disease." 

Histology. — The   epithelium  over   the   whole   of   the  glans  is 
quite  free  of  any  pathological  change.     For  its  entire  extent  it 

Fig.  29. 


A  longitudinal  microscopic  section  of  the  upper  ^nvt  of  the  <j;-hins  penis,  showinj^ 
the  extent  of  the  papillary  g-rowth  from  the  urethral  mucosa  and  its  deep 
extension  into  the  corpus  spongiosum,  on  the  distal,  left-hand,  extremity. 
The  surface  of  the  g'lans  is  nnaffected,  the  lesion  ceasing  abruptly  at  the 
meatus,      x  -i. 

EXPLICATIO    FlGUR.^:. 

Sectio  microscopica  penis  glaudis,  neoplasma  papillare  moustrans  ex 
niembrana  urethrae  mucosa  ortum ;  in  parte  sinistra  invaditur 
corpus  spongiosum.     Glandis  superiicies  integra.      x  4. 

presents  a  stratum  granulosum  and  underlying  prickle-cells  as 
in  the  proper  epidermis,  and  this  up  to  the  very  meatus  within 
which  the  new  growth  commences. 

The  growth  itself  has  a  Avell  pronounced  papillary  construction 
of  comparatively  simple  processes,  thickly  clad  with  epithelium 
of  the  squamous-celled  kind ;  the  squamous  cells  of  the  surface 
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;ii-c  iiKiiiv-hivcrcd,  :m(l  in  ]>l:ic('S  witli  iiiiclci  oiilv  l';iiiilly  st;iiii('(l 
«>r   in\i>il>l«'. 

Ill  tlu*  cU'fls  l.clwccii  the  liases  of  the  |.;i]iill:irv  itroccsscs  tlic 
iiccimiulation  (»f  horii-liUc  cells, wIutc  iioL  exposed  to  the  urinary 
stream,  is  (vs]ie('iallv  iiiai'ked. 

r.eiiealli  t  lie  epil  lielinin  I  liere  is  a  vai'viiiL!'  amount  of  small- 
eelh'd  inliltration  of  the  (M.riuni,and  of  the  liases  of  the  con- 
nective-tissue cores  of  the  jiapilla'. 

j-'or   a    hMMj-th    of    1  ■")    em.    there    is    no    deep    invasion    of    the 

Fiu.  ;u). 


Showing  the  character  of  the  portion  of  the  growth  invading  the  cori)us 
spongiosnni  as  seen  in  the  preceding  figure.  (2  in.  objective.)  The 
specimen  has  been  reversed  in  the  photograph. 


EXPLICATIO    FiGURiE. 

Neoplasmatis  moustnitur  pars  ilia  quae  corpus  spongiosum  invadehat. 


coriuin,  and  altliough  the  deep  terminations  of  the  interpapillary 
processes  are  in  places  subdivided  and  narrow,  they  do  not 
transgress  the  general,  straight,  or  curvilinear  limit,  which  the 
epithelium  as  a  whole  presents. 

More  posteriorly  a  carcinomatous  invasion  is  obvious,  irregular 
columns  of  epithelium  j)ressing  into  the  tissue  of  the  corium,  and 
far  beyond  it  into  the  muscular  stroma  of  the  corpus  spongiosum. 
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These  deep  extensions  })resent  the  horny  centres  and  all  the 
other  characters  of  a  keratinisint^  s(|uanious-celled  carcinoma, 
the  cells  about  the  horny  centres  holding  Hakes  and  granules  of 
eleidin  as  in  an  epidermal  growth. 

The  tissue  in  the  immediate  vicinity  of  the  invading  epithelium 
is  infiltrated  with  lympliocytes  and  plasma  cells  (Unna). 

Ill  the  last  edition  of  ^Holmes's  System  of  Surgery'  (vol.  iii, 
1883,  p.  225),  Sir  Henry  Thompson  concludes  his  brief  notice  of 
tumours  of  the  male  urethra  with  the  statement  that  cancer  is 
always  secondary  to  primary  disease  elsewhere — a  statement 
founded  u})on  that  of  Rokitansky,'  who  speaks  of  carcinoma  of 
the  male  urethra  being  met  with  as  an  extension,  ex  ccmtigiio^ 
from  the  penis  in  epithelial  cancer  of  the  glans,  or  as  an 
extension  from  disease  of  the  bladder,  or  as  sometimes  occurring 
in  the  form  of  independent  nodules,  varying  in  size  from  a 
hempseed  to  a  pea  or  bean,  in  connection  with  neighbouring 
carcinoma  of  the  urinary  and  sexual  organs. 

Tn  regard  to  the  growths  found  at  the  anterior  part  of  the 
canal.  Sir  Henry  Thompson  observes  that  they  appear  almost 
confined  to  the  fossa  navicularis,  are  usually  soft,  of  a  red,  rose 
colour,  bleed  very  readily,  and  are,  indeed,  an  intra-urethral 
form  of  wart.  This  excellent  description  applies  in  part  to  the 
case  with  which  the  present  communication  deals,  for  it  holds 
true  of  the  more  anterior  and  chief  portion  of  the  growth,  which 
does  not  exhibit  the  invasive  character  of  the  rest. 

That  the  rarity  of  primary  carcinoma  of  the  male  urethra  is 
high  will  appear  from  the  fact  that  Kaufmann  in  his  monograph  - 
did  not  succeed  in  collecting  more  than  four  cases  in  w^hich  the 
diagnosis  was  microscopically  authenticated. 

In  the  female  sex  the  disease  is  less  uncommon.  I  have 
myself  had  the  opportunity  of  examining  two  such  cases ;  in 
both  complete  excision  of  the  urethra  was  carried  out,  in  one  by 
Mv.  W.  H.  Battle  (No.  4425b,  Museum  Royal  Coll.  Surg.: 
papilliferous  columnar-celled  carcinoma)  ;  and  the  other  by 
Mrs.  Boyd  (4425  c.  Museum  Coll.  Surg.  :  papilliferous  colum- 
nar-celled carcinoma) . 

And  not  a  few  other  examples  have  been  recorded.     Indeed,  a 

1  '  Lehrbiicli  der  Patholog'ischen  Anatomie/  Wien,  edit.  3,  1855-61,  p.  380. 
-  '  Verletzungen   imd   Krankheiten    der    Mannliclien    Harnrohre   und   des 
Penis/  1886,  Deutsche  Chiriirgie. 
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sei'Oiul  case  csimc  iimlci-  tlic  (-ire  ut'  Mrs.  I'nyd  not  l<>ii<^  after  tlu; 
Hrst,  :iiul  is  fully  rccoiiiijiMl  uilli  it,  in  tlir  '  .loiiriial  of  ( )])stL'tric.s 
and  ( Jyiia'c«)lo^-y  of  t  lie  liritisli  h]iiij)irc  '  (vol.  ix,  1 1)0(5,  ]).  lOj .  I>iit 
si'tiiiii^;  aside  carciiionia  ol'  the  fcniaUi  urctlii'a  as  not  pertaining* 
to  the  statistics  of  tlie  ])resent  snl)ject ,  t  lie  foni-  cases  collected 
by  I\:iiifniann  {lor  n't.)  all  concernetl  the  l)Mll)(;ns  poi'tion  of 
the   ciinal. 

These  cases  have  heen  so  fnlly  transcribed  by  Marcus  Px-ck  in 
an  article  ])ulilisliiMl  in  the  '  Intel-national  Cbnics/  second  series, 
vol.  ii,  ISU^J,  that  it  would  be  superlbious  to  again  cite  tlieni  in 
r,rf«)is<).      In  order  of  ])ublication  tliey  stand  thus: 

1865,  Thiersch.' — Tlie  patient  liad  for  many  years  suffered  from 
ditliculty  of  micturition,  followed  by  incontinence.  Catheterisation 
caused  intense  pain  in  the  prostatic  region.  A  swelHng  in  tlie 
perineum  followed,  and  ujion  this  breaking,  pus  and  nrine  were 
discharged  from  a  fistula  in  the  region  of  the  right  ischial 
tuberosity. 

On  sounding,  what  w^as  thought  to  be  a  prostatic  calculus  was 
felt.  After  perineal  section  a  characteristic  friable  tissue  was 
encountered,  the  supposed  calculus  proving  to  be  the  bare  lower 
border  of  the  symphysis  encrusted  with  urinary  salts.  Examina- 
tion of  the  growth  proved  it  to  be  epithelial  carcinoma.  Death 
took  place  from  pyaemia  three  weeks  later. 

1881,  Schuster.- — The  patient,  aged  72  years,  had  suffered 
for  fourteen  days  with  anuria,  and  for  five  days  w^ith  swelling 
of  the  scrotum  and  penis.  When  examined  there  was  found,  in 
addition  to  the  sw^elling  of  the  genitalia,  a  tumour  in  the  peri- 
neum as  large  as  a  goose\s  egg.  This  was  opened,  and  a  com- 
munication with  the  bulbous  part  of  the  urethra  discovered. 
The  perineal  wound  healed,  except  for  a  small  fistula,  through 
which  pus  and  urine  escaped.  After  death  the  growth  was 
found  to  be  an  epithelial  carcinoma. 

1883,  Guiard." — An  ofHcer,  aged  52  years,  who  had  suffered 
from  gonorrhcea  twenty  years  previously.  For  .six  weeks  there 
had  been  difticulty  in  micturition  ;  there  was  a  stricture  in  the 
perineal  part  of  the   urethra.     Internal    urethrotomy   was   per- 

'  '  DiT  Epithelialkrebs,  namentlich  der  Hant,'  Leipzii,^  ISOo,  Fall  1>2,  pp. 
2H3,  2S9. 

'  *  "NVifii.  Medic.  Wochonschr.,'  IHSl,  p.  120. 

'  Guiard.  '  Annal.  dos  Mai.  d'Orj^.  Genito-urin.,'  Aii^nist  7th,  1SS.3. 
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furmud.  In  cuurse  of  time  a  Kwelling  of  the  scrotuiu  and  peri- 
neum appeared,  and  in  the  latter  a  tumour  as  hirge  as  a  goose's 
et'^.  In  si)ite  of  a  wider  incision  no  cessation  of  the  Fevei- 
occurred. 

After  four  weeks  local  improvement  took  place,  but  a  further 
contraction  of  the  urethra.  On  dilatation,  numerous  abscesses 
formed,  whieh  gave  rise  to  perineal  iistuhe  with  hard  edges. 
Later  on,  a  medial  incision  was  carried  out,  with  removal  of  the 
granulation  tissue.  '^J'he  latter  showed  on  microscopic  examina- 
tion flat  and  pavement  epithelium  with  large  nuclei — epithelioma. 
At  the  meatus  externus  there  w^as  a  tumour,  the  size  of  a  pea. 
In  the  course  of  the  following  week  a  hard  infiltration  appeared 
in  the  neighbourhood  of  the  root  of  the  penis,  scrotum,  and 
perineum.  The  tumour  of  the  glans  ulcerated ;  enlargement  of 
the  inguinal  glands  and  prostate  followed ;  diarrhoea ;  death. 
After  death  there  was  found  a  deep  carcinomatous  induration 
of  the  urethra,  which  penetrated  the  corpus  spongiosum ;  there 
were  secondary  nodules  in  the  lungs. 

1884,  Trzebicky.^ — The  patient  was  aged  63  years.  'JVn 
years  previously  he  fell  on  the  perineum  ;  since  then  there  was 
difficulty  in  micturition.  Stricture  ensued,  and  then  phlegmonous 
infiannnation  of  the  perineum  and  scrotum,  with  the  formation 
of  a  urinary  fistula  in  the  scrotum.  AVhen  admitted  to  hospital, 
the  penis  was  much  swollen  and  cedematous  ;  in  the  peno-scrotal 
fold  there  was  a  fistula  with  swollen  edges,  covered  wuth  rose-red, 
bleeding  granulations.  The  urine  contained  fairly  numerous, 
fiat,  epithelial  cells.  Amputation  of  the  penis  was  carried  out. 
Four  months  later  recurrence  in  the  inguinal  glands  was 
noticed.  On  examination,  the  new  formation  was  found  to  be 
a  carcinoma. 

The  other  cases  referred  to  by  Kaufmann,  but  in  which 
microscopic  confirmation  is  wanting,  are  those  of  Thiaudiere,- 
Billroth,-^  Poncet,^  and  Albert.'^ 

In  regard  to  the  last  mentioned,  however,  a  microscopic 
examination  appears  to  have  been  made  later  in  the  history  of 
the  case. 

1  '  AVien.  Medic.  Wochenschr.,'  1884,  pp.  606  and  645  (Nr.  20,  21). 

-  Thiaudiere,  '  Schmidt's  Jahrb.,'  Bd.  vii,  p.  83,  1835. 

'■'  Billroth,  '  Chir.  Klinik.,'  Zurich,  1860-67  ;  Berlin,  1869,  p.  344. 

■•  Poncet,  '  Gaz.  Hebdom.,'  1881,  6  Mei,  p.  282. 

s  Albert,  '  Lehrbuch  der  Chirurgie,'  3  Aufl.,  Bd.  iv,  p.  230. 
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III  Mil'  fiiiirtli  cditi..!!  of  Alhci-l's  '  I.clirl.iicli  del-  ( MiiiMirji-ic/ 
vol.  iv,  |).  !!.".(»,  |)iil)lislic(l  ill  IS!M — tlnit  is,  ;i  It  ci- t  lie  appciii-iiicc  ()!" 
K:iiit'iii;mirs  iiioiioLj'r;!  j)li — I  lind  iiddcMl  in  ln-icki'ls  :  (Ivxst  ii-piit  ion 
Diiio-nosf  \'('stiitiL!-t).  Wlicllici-  llic  di;i<4-ii()sis  I'csts  upon  ;i 
iiiacrosconir  or  ;i  microscopic  ('.\;iniin;it  ion  is  not  stated.  'I  liis 
case  of"  .\ll)crt 's  iiLi'iiiii  ;ipj)c:irs  in  ;iii  jiiiiclc  by  llottiiigor,' wlio, 
in  a  l)ricf  extract,  dclinitcly  says  that  a  microscopic  diagnosis 
was  made.  llottinL:"cr  docs  not  give  a  direct  reference  to  tlie 
puMication  from  \vlii(di  liis  information  is  ol^tained,  \n\\  it  is 
a])])ar«.Mitl\-  from  the  thesis  ])nl)lished  by  AVassei-mann  in  l.sl).") 
(' These  de  Paris/  1805). 

Tliis  l)eing  so,  T  have  added  All)ert's  case  to  tlie  series 
autlienticated  by  microscoi)ic  examination,  altliongh  1  have  been 
unable^  to  refer  to  a  copy  of  tlie  thesis  mentioned. 

1891,  Albert- — The  patient,  aged  r),"3  years,  was  suffering  from 
stricture,  infiltration  of  the  perineal  region,  and  fistula-.  The 
suspicious  appearance  of  the  tissue  led  to  tlie  diagnosis  of  car- 
cinoma, which  was  confirmed  microscopically.  Resection  of  the 
urethra  was  carried  out.  Death  occurred  three  days  later  frcmi 
general  sepsis. 

If  we  take  Kaufniann's  contribution  as  a  first  landmark  in 
connection  with  the  subject  it  will  be  found,  nevertheless,  that 
three  cases  are  omitted  from  it,  although  these  antedate  its 
])ublication,  two  of  them  by  a  considerable  interval. 

Others  have  been  recorded  since  ;  indeed,  so  many,  that  the 
disease  has  almost  lost  the  interest  of  rarity  which  it  once 
possessed. 

The  three  cases  overlooked  by  Kaufmann  are  as  follows  : 
1861,  Hutchinson;  1876,  :\rears ;  1885,  Paul. 

1861,  Jonathan  Hutchinson.'^ — The  patient,  aged  22  years, 
presented  himself  with  a  greatly  swollen  penis,  the  prepuce 
being  phymosed  from  a^dema,  and  there  being  a  dusky,  brown - 
like  induration  in  the  under  part  of  the  organ,  just  behind  the 
glans.  This  induration  had  already  ulcerated  in  its  centre,  and 
the  patient  alleged  that  urine  escaped  through  the  opening. 
The  prepuce  was  slit  up,  but  no  chancre  was  found  present.  The 
induration  below  the  urethra  was  then  freely  incised,  and  in  so 

•  '  Conx'spondonz-blatt  fiir  Schwoizen  Aerzte,'  vol.  xxvii.  1S07,  p.  51.3. 
-  •Lehr})uch  der  Chirur<rie,'  4  Aufl.,  Bd.  4,  p.  233. 
•*  '  Path.  Soc.  Trans.,'  vol.  xiii,  p.  1G7. 
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(l()ini(  ii  cuiisidonible  thickness  of  white,  curdy  material  was 
divided.  The  swellintif  had  heen  noticed  about  three  weeks 
previously  ;  there  had  been  not  the  slit^htest  difficulty  in 
micturition  for  more  than  a  month. 

After  about  two  months  the  ulcer  under  his  penis  liad 
increased  to  about  the  size  of  a  halfpenny,  and  was  covered  with 
warty,  fungating  granulations.  All  the  nrine  was  passed 
through  this  nicer,  the  microscopic  examination  of  which  showed 
the  nsual  elements  of  epithelioma. 

Amputation  of  the  penis  was  carried  out,  as  low  as  possible ; 
nevertheless  the  urethra  at  the  point  of  section  was  found  dis- 
tended by  soft,  warty  granulations,  and  the  corpus  spongiosum 
was  dissected  out  for  another  inch  in  order  to  get  to  a  healthy 
part.  It  having  been  necessary  to  remove  the  urethra  so  far 
down  into  the  scrotum,  an  opening  was  made  into  the  perineum 
to  provide  for  freedom  of  micturition,  a  catheter  being  passed 
through  this  and  retained  in  the  bladder.  Abont  three  months 
after  the  operation  a  small  mass  of  fungating  granulations 
appeared  in  the  scar  close  to  the  urethral  orifice  ;  in  the  course 
of  a  week  these  had  increased  to  the  size  of  a  large  nut;  they 
were  destroyed  by  repeated  applications  of  chloride  of  zinc. 

The  patient  was  in  good  health  eight  months  after  the  opera- 
tion. On  laying  open  the  urethra  of  the  amputated  part,  it  w^as 
found  occupied  throughout  by  soft,  warty  growths.  "  The  micro- 
scopic structures  of  epithelial  cancer  were  everywhere  abundant 
and  definite."  The  author  remarks  that  the  patient's  skin  seemed 
remarkably  prone  to  the  production  of  ordinary  warts,  of  wdiich 
there  were  great  numbers  on  the  hands,  scrotum,  and  thighs. 

1876,  Mears.^ — The  record  in  this  case  is  confined  to  the 
simple  statement  that  the  tumour  was  removed  from  the  meatus 
of  a  man  aged  40  years. 

The  nature  of  the  growth  is  reported  by  a  Committee  to  have 
been  carcinomatous  ;  the  papilhe  were  covered  wdth  dense  layers 
of  Hat  epithelium,  and  contained  concentrically  laminated  pearls. 

1885,  Paul.- — The  case  was  one  of  stricture  followed  by 
perineal  abscess.  When  the  patient  was  first  seen  the  skin  was 
unbroken  ;  when   seen   two  months  later  there  w^as  no  sign  of 

»  "Epithelioma  from  Male  Uretlira,"' Trans.   Path.    Soc.   Phil.'   (1874-75), 
1876,  V.  178. 
-  '  Lancet,'  1885. 
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new  LiTowili,  l)iit  ;il  tlu)  end  ot"  ;iiiotlier  live  months  tlic  pciiiiciini 
\v;is  tlic  scat  of  :ni  extensive  iiiid  dee))  epitlielioniii. 

Since  the  puhlicat  ion  ol"  KiinlTniann's  nionou-rapli  (l.S.sr))  not  a 
few  fui-tliei-  excellent  oxsini])les  of  nrctlii'al  cai-cinonia.  in  iIk; 
male  have  been  recorded,  tin;  history  ;ind  ^^-enenil  chiiracters  of 
most  heinir  remarkahly  alike. 

1889.  Griffiths.' — 'The  jiatient,  aged  70  year.s,  was  admitted 
into  Addenhi-ooke's  iios])ital,  ( 'ainl)rid<^e,  March  -Hst,  \HHl , 
under  the  care  of  Sir  (Jeorgo  Murray  Humphry. 

There  was  no  hi.stoi'V  of  gonorrluea  or  sy])liilis,  or  of  any 
injury  to  the  })erineum,  nor  liad  he  suffered  from  any  urethral 
trouble  until  eight  or  nine  weeks  before  admission. 

Soon  after  being  in  the  hospital  a  swelling  with  rounded, 
ill-deiined  margins  was  found  in  the;  position  of  the  bull)  and 
coi-pus  spongiosum,  a  short  distance  along  the  penis  ;  the  corpora 
cavernosa  were  found  implicated  in  a  similar  swelling  to  about  an 
equal  extent.  Urine  was  seen  to  escape  from  certain  perineal 
o])enings  which  were  present  at  the  time  of  admission. 

On  May  lOtli  another  hard,  symmetrical  swelling  was  found 
at  the  junction  of  the  scrotum  and  perineum  ;  it  became  very 
])rominent,  and  the  skin  over  it  hardened.  On  May  20th  perineal 
section  was  performed  to  relieve  the  urinary  troubles.  Death 
occurred  about  a  fortnight  afterwards. 

A  median  section  of  the  bladder  and  penis  show^ed  that  the 
posterior  two  thirds  of  the  corpus  spongiosum  and  the  posterior 
half  of  the  corpora  cavernosa  were  replaced  by  a  firm,  dense, 
and  whitish  new  growth. 

The  corpus  spongiosum  in  the  region  of  the  bulb  was  nearly 
half  an  inch  in  thickness;  beyond  the  middle  of  the  penis  the 
amount  of  new  growth  gradually  diminished,  and  ceased 
about  an  inch  fi-om  the  corona  glandis.  In  front  of  and  below 
the  posterior  half  of  the  penis  the  skin  and  subcutaneous  tissues 
were  much  thickened  and  hard,  this  being  in  great  part  due  to 
the  formation  of  old  fibrous  tissue.  There  were  no  evidences 
whatever  pointing  to  the  conclusion  that  the  growth  originated 
in  this  situation  and  attacked  the  parts  of  the  penis  subsequently. 
The  prostate  was  unaffected.  There  were  no  secondary  growths 
nor  any  enlarged  glands.  'J'he  tumour  proved  to  be,  on  micro- 
scopical investigation,  an  "ordinary  squamous-celled  epithelioma." 

'  '  PiUli.  Soc.  Trans.,'  vol.  xl,  ]SS1). 
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1891,  0  Witsenhausen.' — Two  cases  are  described  by  this 
autliur  truiii  tlie  recortls  of  the  lIeidell)t'i-o'  Siirt^ical  Clinic  of 
Professor  Czerny. 

The  first  was  that  of  a  man,  aged  48  years,  admitted  to  tlie 
Surgical  Clinic  in  March,  1877.  AV'hen  ten  years  of  age  he 
received  a  kick  on  the  glans  by  which  the  prepuce  was  torn, 
from  which  time  there  was  some  hindrance  to  the  flow  of  urine 
in  the  neighbourhood  of  the  glans.  He  had  never  contracted 
gonorrhcea.  About  ten  weeks  before  coming  to  the  Clinic  the 
ditficultv  of  micturition  increased,  and  a  swelling  formed,  which 
broke,  and  from  which  pus  and  urine  escaped. 

The  fistula  healed  after  about  four  weeks,  and  then  broke 
open  again ;  at  the  same  time  a  second  swelling  formed  at  a  spot 
somewliat  in  front,  and  this  also  broke. 

When  admitted,  tlie  prepuce  was  so  tight  that  only  a  small 
part  of  the  glans  could  be  uncovered;  there  were  two  fistuhe  in 
the  perineum,  from  which  pus  and  urine  escaped  during 
micturition.  The  external  meatus  was  narrow.  The  diagnosis  of 
stricture  was  made^  and  the  fistuUe  of  the  perineum  and  scrotum 
were  slit  up.  On  digital  exploration  a  wide  cavity  was  reached 
with  ragged  walls,  and  in  it  a  round  body  as  thick  as  the  finger, 
which  was  taken  to  be  the  bulb.  When  this  was  cut,  in  order  to 
find  the  urethra,  the  substance  appeared  granular  and  was  hard, 
like  a  carcinoma.  A  microscopic  examination  made  on  the  spot 
proved  the  disease  to  be  epitheliomatous. 

The  hinder  end  of  the  urethra  was  found  in  the  carcinomatous 
tissue  and  into  it  a  catheter  was  passed.  The  carcinoma  was  free 
of  the  rectum,  but  adherent  to  the  ascending  ramus  of  the 
right  ischium,  the  corpus  cavernosum  being  partly  destroyed  at 
this  spot.  The  patient  left  on  May  9th,  and  died  half  a  year 
later. 

The  second  case  was  that  of  a  man,  aged  55  years,  admitted 
to  the  Clinic  in  January,  1889.  He  had  suffered  since  early 
youth  from  difficulty  of  micturition,  which  followed  a  painful, 
purulent  discharge.  Ten  years  before  admission  he  contracted 
gonorrhoea ;  stricture  ensued,  the  urine  being  drawn  off  at 
length  only  by  means  of  a  fine  catheter.  Three  or  four  months 
before  the  patient  was  seen,  severe  pain  and  perineal  swelling 
occurred  whilst  he  was  riding ;  the  swelling  broke  in  different 

*  '  Beitrjige  ziir  klin.  Cliir./  Paul  Bruns,  1891,  vol.  vii,  p.  571. 
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places,  :i  ml  lisliil;r  t'onnctl  in  llic  ix'i'iiicmii  ;iii(l  scrutiiiii,  tVoiii 
Nvliicli  pus  and  in-iiu'  (^scsijiol.  A  diairii'isis  ol'  sti-ictiii'c  with 
nniltiplc  tistulir  was  made  ;  the  |)r()stat(;  was    not   cula  i-l:"<'(1. 

( )ii  i)p(M*alit)n  IVdiii  tlic  pcriiuMiiii  llic  kuilV  prnetratcMl  a  fii-iii, 
and,  Id  the  iiakt'd  i»yi»,  caiTinoiiiatoiis  tissue;  imine(liat()  micro- 
scopic examination  conlinncd  the  dijJi^nosis  of  epitlielioma. 
("canci-oid  ").  As  much  ol'  the  ^^'rowlh  was  removed  as  ])ossil)l(', 
and  an  olastic  catheter  passed  in.  P]xten.sive  suppui-ation 
followed.      Death    took    plac(^   on   -June   <St]i. 

1893,    Marcus   Beck.'  —  A    man,   aged   G2  years,  admitted  into 

rniversity  College  Hospital  with  ])erineal  indui-ati(^n,  occupying 

the  situation  of  the  whole  of  the  hulbous  urethra.     The  patient 

had   contracted   gonorrlnra   when    eighteen  ;  stricture  followed. 

Till*  skin  over  the  swelling  was  freely  movable. 

As  no  instrument  could  be  passed  a  median  perineal  incision 
was  made  into  the  solid  mass,  when  a  cavity  containing  blood- 
stained, purulent  fluid  mixed  with  urine  was  opened  ;  on  the 
incision  being  extended,  the  tissue  surrounding  this  cavity  was 
found  to  resemble  exactly  that  presented  by  a  carcinoma  of  the 
lip  or  tongue.  A  piece  of  the  tissue  removed  for  histological 
examination  showed  the  structure  typical  of  squamous-celled 
carcinoma,  with  an  abundance  of  cell-nests. 

The  patient,  at  his  own  wish,  left  the  hospital  three  months 
later.     No  examination  was  obtainable  after  his  death. 

1  n  this  article  Beck  gives  a  list  of,  and  cites,  those  previously 
recorded  cases  which  he  was  able  to  discover. 

Like  his  predecessor,  Kaufmann,  Beck  fails  to  be  exhaustive ; 
he  has  given  some  of  the  cases,  but  not  all,  of  those  overlooked 
by  Kaufmann,  and  he  himself  omits  the  two  published  by 
Witsenhausen  in  1891,  after  the  appearance  of  Kaufmann's 
work. 

Ten  years  after  the  publication  of  Beck's  article  Hall  pro- 
fessed to  furnish  a  full  list  of  all  the  cases  till  then  recorded,  of 
carcinoma  of  the  male  urethra  ('Annals  of  Surgery,'  1903). 
Under  each  case  this  author  gives  the  date,  reporter,  reference, 
the  age  of  the  patient,  treatment,  the  microscopical  report,  and 
result.  By  a  strange  oversight  no  statement  is  furnished  as  to 
the  ])ortion  of  the  urethra  affected.  Hall,  however,  fares  no 
better  than  his  predecessors.     From  his  list  are  omitted  at  least 

'  '  Intornational  Clinics/  second  series,  vol.  ii,  1S93. 
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fuur  cases  piiblislied  before  190o;   and  there  are  at  least  three 
published  daring  the  same  year,  viz.  IIM).'). 

The  four  cases  ouiitted  are  as  follows,  and  I  have  filled  in   the 
details  in  correspondence  with  Hall's  scheme. 


Date. 

Reporter. 

Reference. 

A^e  of 
pHtieiit. 

Treatment. 

Microscopical 
report. 

Result.     I 

18i)7 

Hottinger 

'  Correspondenzblatt 

fiir  Schwei/er  Aerzte,' 

vol.  xxvii,  1897, 

pp.  513,  552 

55 

Amputation 

Squamous- 

celled 
carcinoma 

Well  five 
uionths 
after- 
wards. 

1897 

Van  Hook 

'The  Chicago  Medical 

Recorder,'  vol.  xiii, 
November,  1897,  p.  306 

53 

>» 

Carcinoma 

contirmed 

In-  the 

examination 

Recovery. 

1898 

liinaud 

'  Ass.  franc,  d'urol. 
Proc.  Verb.,'  1897,  Paris, 

1898,  ii,  p.  410; 

and  in  translation  in 

'  Journal  of  Cutaneous 

and  Genito-Urinary 

44 

External 
urethrotomy 

Encephaloid 
cancer 

Death. 

/ 

Diseases,'  New  York, 
vol.  xvi,  p.  191 

1898 

Parascandolo 

'Arch.  Internaz.  di  Med. 

e  Chir.,'  Napoli,  1898, 

xiv 

" 

" 

With  HalFs  article  I  may  close.  From  the  omissions  in  each 
of  the  lists  cited,  although  the  latter  aim  at  completeness,  the 
extreme  difficulty  of  furnishing  an  exhaustive  bibliography  by 
individual  effort  wdll  be  apparent. 

It  is  only  by  means  of  an  organised  system  of  cataloguing  the 
literature  of  the  world  that  this  is  rendered  practicable,  and  at 
the  present  time,  indeed,  possible.  Whether  the  instruction 
gained  by  the  examination  of  such  cumuli  is  worth  the  time  and 
labour  entailed  is  a  question  which  admits  of  grave  doubt.  That 
the  multiplication  of  cases  serves  a  statistical  purpose  may 
be  granted  ;  yet  there  is  for  the  most  part  no  real  addition  made 
to  knowledge,  however  high  the  tower  of  facts  is  raised. 

The  aphorism  of  Morgagni  concerning  observations  will 
remain  true  :    Non  n  nine  randan  sed  perpendeiuL^  sunt. 

As  Sir  John  Tweedy  has  so  well  said  in  his  Hunterian 
Oration  ^  of  Bacon^s  method,  it  was  "  purel}'  mechanical."  "  He 
1  Royal  College  of  Surgeons  of  England,  1905. 
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iiiKi'j'int'd  lli:it  lie  liiid  discovered  :i  inctlmd  hy  wliudi  sciciit  ilic 
tnitli  iiiiLdil  Itc  ilclcniiiiMMl  w  ii  li  nlisoliitc  cci-l;!  inly ,  ;iiid  liy  ;i 
iii('(di:iiiic:d  iikmIc  oI  iMMccdiirc  sindi  tli:il  \\\\  men  were  cjijcilile 
of  I'lnpleyiiiL;'  it .  " 

"  IVTliiips  the  Hnconijin  (daiiii,"  lie  sjiys,  'Mi;is  iie\-ei'  Ix-eii 
more  convincinLrlv  refuted  tliaii  bv  AiiLi'nstiis  de  Morji-jui,  ;d  once 
one  of  tlie  ])r()f(»iindest  and  subtlest  thinkers  of  the  nineteenth 
cent  ury ." 

"  McMlern  disco\-eries,"  wi-ites  de  Morn'an,  ^'  have  not  been 
made  by  larLi'e  collections  of  facts,  with  snbse(jiient  discussion, 
se])aration,  and  resultini;"  deduct  ieii  of  a  tiMitli  thus  i-eiidered 
]>erce|)tible.  A  few  facts  have  suggested  an  hypothesis,  wlii(di 
means  a  supposition  proper  to  ex])lain  tliem.  The;  necessary 
results  of  this  su]i])osition  are  worked  out,  and  then,  and  not  till 
then,  otlier  facts  are  exaniini'd  to  see  if  these  ulterior  results 
are  found  in  nature.'^ 

Amongst  the  cases  ])ublished  before  1908  there  is  one  wliich 
breaks  the  general  monotony,  and  to  wliicli  I  may  refer,  more 
especially  since  its  pathological  diagnosis  cannot,  1  submit,  be 
allowed. 

1895. — Oberlander  and  Johne  ^  record  under  the  title  of 
rodent  ulcer  the  case  of  a  man,  aged  50  years,  in  whom  a 
small  itching  ])ustule  at  the  external  meatus  was  taken  by 
a  quack  to  be  a  chancre,  and  was  treated  by  the  application  of 
'^  Lapis  infernalis.^' 

1'he  anterior  end  of  the  urethra  became  the  seat  of  an 
ulcerating  induration,  for  wliich  the  end  of  the  penis  was 
ultimately  amputated  by  Oberliinder. 

Microscopic  examination  by  Johne  showed  no  evidence  of 
tuberculosis  either  histologically  or  bacteriologically.  In  no 
sjx»t  were  there  found  in  the  connective  tissue  isolated  ei)ithelial 
cells  or  nests  suggestive  of  a  carcinomatous  formation  ;  rather, 
were  the  cells  lying  thickly  in  the  u]iper  layers  of  the  tissue, 
but  always  diffusely,  in  the  main  points,  young  granulation-  /.  p. 
connective-tissue  cells,  between  wliich  oidy  isolated  leucocytes 
occurred. 

The  disease  had  resisted  the  adnnnistration  of  mercury,  so 
that  syphilis  was  held  to  be  excluded. 

'  '(Vntr.ilblatt  f.  <1.  Krank.  <!.  Ham.  un«l  Srxua!-Ori,^in",'  Leiiizi-;,  lSi»o,  vol. 
vi,  i>.  240. 
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The  authors  exclude,  in  short,  curcinouui,  tubercuhjsis,  jiiid 
syphilitic  lesion,  phau;edenic  or  other,  the  diagnosis  of  rodent 
ulcer  being  thus  reached  solely  by  way  of  exclusion.  liut 
what  is  rodent  ulcer  y  In  the  specific  sense  in  which  the 
term  is  used  in  this  country  the  preceding  diagnosis  cannot 
be  admitted,  seeing  that  no  epithelial  structures  were  met  with 
in  the  lesion. 

The  disease  appears  to  have  been  classed  as  a  rodent  ulcer 
merely  in  the  meaning  that  it  was  an  intractable,  ulcerating 
lesion  without  any  specific  histolological  characters. 

By  British  observers  not  only  is  the  histology  of  rodent  ulcer 
held  to  be  distinctive,  but  it  is  universally  differentiated  from 
ordinary  cutaneous  carcinoma  as  being  a  form  of  malignant 
disease,  which  is  never  followed  by  glandular  or  visceral  metas- 
tasis howsoever  long  it  may  last. 

An  accurate  histological  summary  of  the  lesion  will  be 
found  in  the  last  edition,  the  tenth,  of  ^  Erichsen's  Surgery,' 
vol.  ii,  p.  12  :  "  The  epithelial  cells  show  generally  no  tendency 
to  become  squamous  or  to  form  globes.  The  cells  are  mostly 
small  and  rounded  or  regular  in  shape,  except  the  outermost 
cells  of  a  cell-mass,  Avhich  are  often  somewhat  elongated. 
That  it  does  not  spring  from  the  superficial  epithelium 
is  almost  certain,  as  the  cells  show  little  or  no  tendency  to 
assume  the  squamous  form."  Two  typical  figures  accompany 
this  description. 

No  example  of  a  rodent  ulcer  as  thus  understood,  has  ever 
been  observed  in  connection  with  a  mucous  membrane ;  it  is  a 
lesion  peculiar  to  the  skin,  the  only  matter  in  dispute  amongst 
British  authors  being  in  what  precise  epidermal  appendages  the 
disease  itself  orio-inates. 

In  Oberliinder's  case  the  so-called  "  Ulcus  rodens  "  arose  from 
the  urethral  mucosa. 

The  particular  form  of  carcinoma  found  in  all  the  recorded 
cases  is  noteworthy  ;  in  every  one  it  has  been  of  the  squamous- 
celled  variety.  This  would,  of  course,  have  been  anticipated  in 
carcinoma  of  the  anterior,  terminal  part  of  the  canal,  where  the 
epithelium  for  a  distance  of  from  5  to  8  mm.  is  of  the  stratified 
kind  set  over  papilU\3  as  on  the  surface  of  the  glans.  In  the 
rest  of  the  penile  portion  the  epithelium  has  a  different 
character. 
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Tilt'  si'iit  of  |ii-iiii:ir\  m-('llir;il  ciirciiioiii;!  is  in  1  Ik;  v.'ist  nuijority 
of  cases  tlic  liiill).  i)\  lliosc  I'ccordcMl  hcfoi-c  llic  :i j)])0{iranc(; 
of  Heck's  ;irl  icic,  only  one  concerned  llie  ;iMt(!rior  end  of  tlie 
canal,  vi/.  lli:il   reported  ])y  Mr.  .loiintlian   1 1  iitcliinson.' 

The  (»])il  lieliinn  ol'  the  ludbons  portion  is  comnioidy  desci'ilx'd 
as  colu?n!i:n-.  It  dilTers,  however,  soinowliat  from  sncli  an 
opitheliinn  as  tliat  of  tho  intostino,  in  that  the  series  of  coluninai' 
or  snlx'olnninar  elements  (for  tlieir  len^tli  varies)  ])onnding  i\n\ 
canal  is  sncceede<l  by  a  many-layered  zone  of  polymorphons  oi- 
p<»lyhe(lral  cells;  t1i(>  deepest  of  these  has  no  vertical  or  palisade; 
disposition  as  in  a  stratified,  sqiiamous-celled  epithelium. 

The  method  of  transition  betweon  such  an  epithelium  as  that 
of  the  bulb  and  that  in  the  immediate  neighbourhood  of  the 
meatus  nuiy  be  traced  in  lonofitudinal  sections  of  the  glans. 

Behind  the  glans  the  epithelium  of  the  penile,  the  mem- 
branous, and  the  prostatic  portions  is  of  the  columnar  kind  as 
just  described. 

In  such  sections,  made  from  the  normal  adult,  it  will  be  found 
that  the  papillao  which  occur  over  the  glans  are  represented 
within,  and  for  a  short  distance  beyond,  the  meatus. 

The  epithelium  on  the  papilliferous  portion  of  the  urethral 
nnicosa  is  like  that  on  the  glans  itself,  and  consists  of  a  deep 
vertical  or  palisade  series  of  cells,  upon  which  lie  polymorphous 
elements,  succeeded  by  a  many-layered  investment  of  squamous 
cells.  As  the  mucosa  is  traced  backwards  the  papilla?  are  the 
first  to  disappear ;  the  epithelium,  however,  retains  the  same 
characters,  yet  further  inwards.  Still  more  inwardly,  the  flat- 
celled  surface-layer  becomes  thinner  and  thinner,  the  squamous 
cells  themselves  becoming  shorter  and  thicker,  until  at  length 
they  are  reduced  to  a  single  layer  overlying  the  polymorphous 
series.  The  single  surface-layer  then  becomes  cubical,  sub- 
columnar,  and  columnar,  the  polymorphous  elements  beneath 
persisting ;  the  deep  palisade  series  now  ceases. 

It  is  easy  to  see  how,  by  a  converse  process,  epithelium  of  this 
columnar-celled  kind  may  become  squamous. 

Why  such  a  transformation  or  metaplasia  should  so  regularly 
occur  in  the  case  of  carcinoma  of  the  bulbous  urethra  is  not  easy 
to  see.      'J'he   antecedent  history  in  so    many   of   the  cases,  of 

'  That  roportod  by  Moars,  and  alroady  referred  to,  is  called  secondary,  but 
no  statement  is  forthcoming  as  to  the  seat  of  the  primary  growtli. 
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^onorrliCDa  succeeded  by  stricture,  is  sifjfiiificant  in  tliis  con- 
nection, for  such  a  metaplasia  has  pro])a])ly  preceded  the  actual 
growth  of  the  carcinoma,  the  interior  bein^;  altered  after  the 
manner  of  a  leukoplakia  or  keratosis ;  or,  as  Thiersch  has 
suggested,  the  new  growth  may  arise  in  the  scar  following  the 
ulceration  which  has  preceded  the  formation  of  such  a  stricture. 

The  longitudinal  extent  of  the  papilloma  in  the  case  recorded 
in  the  present  communication  is  worth  notice.  For  the  lesion 
possibly  comes  in  the  group  of  those  which  are  known  in  the  skin 
as  linear  papilloma,  linear  na}vus,  na3vus  metameri(iue,  papilloma 
neuroticum,  and  by  other  names,  some  of  which,  like  the  last 
two,  are  devised  according  to  the  theory  of  pathogenesis  adopted 
by  particular  dermatologists. 

Such  linear  papillomata  are  not  necessarily  appreciable  or 
obvious  at  the  time  of  birth ;  nor  are  they  always  as  narrow  as 
their  name  would  imply. 

Amongst  the  different  theories  proposed  by  way  of  their 
explanation,  the  most  probable  is  that  which  views  the  con- 
genital or  early  appearance  of  the  lesion  and  its  linear  disposition 
as  indicating  a  source  in  the  lines  of  closure  of  embryonic  clefts, 
including  the  metameres  or  segments  of  the  body. 

In  the  museum  of  St.  Thomas's  Hospital  there  is  an  example 
of  such  a  one,  which  was  recorded  by  Mr.  H.  H.  Glutton  as  a 
"  Papilloma  in  the  Line  of  Branchial  Fissure  "  {'  Path.  Soc. 
Trans.,'  vol.  xxxv).  The  growth  was  congenital,  and  was 
excised  from  the  neck  of  a  man,  aged  26  years.  It  had  not 
increased  in  area.  The  chief  portion  lay  over  the  anterior 
triangle,  and  overhung  the  surrounding  skin,  but  had  not 
induced  any  similar  grow^th  in  the  parts  with  which  it  had  come 
in  contact.  The  papilloma  extended  from  the  right  auditory 
meatus  to  the  middle  of  the  neck. 

Seeing  that  the  penile  portion  of  the  urethra  is  completed  in  the 
mid-line  by  the  coalescence  of  the  lateral  processes  which  bound 
what  at  first  is  a  simple  groove,  the  papilloma  may  have  had 
such  a  congenital  basis ;  it  may  have  been  "  linear "  in  kind. 
Indeed,  the  perineal  raphe  itself  suggests  such  a  possibility, 
for  it  is  a  redundant  elevation  of  semi-pathological  character. 
Microscopic  sections  of  this  linear  eminence  in  the  adult  show 
a  complete  absence  of  hair  and  glands,  although  these  are 
abundant  on  either  of  its  sides.    In  transverse  section  it  presents 
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itself  ;is  :i  wcll-dincrciit  i;il  cil  sciiiicii'ciil:i  r  i-id-jc  A  ll  lioii'j  li  the 
cnriiim  is  t'iiniisIi(M|  willi  siiiijilc  p;i|iill;i'  tin-  ciiiiiiciicc  is  not 
itself  divided  ;it  1  lie  \vvv  siii-fjiee  ;  it  has  iiol,  in  siicli  views,  an 
external  |>a|)illar\  f(>i'in,tlie  ifi-cLi-nla  rit  ies  i^\  the  eoi-ium  hcini:' 
le\('lled  liy  the  inx'estinLl"  epidei'inis. 

in  loiiLi-itiidinal  sections,  howevci',  the  einineiu'e  is  snl)di\ided 
into  low  processes,  like  much  extendeil  and  llattene(l  eonij)()iind 
|)apill:v\  Tlu*  eleviitinn,  in  short,  is  a  iiiiiiiat  lire  pjipillonui 
linearly  disposed. 

Tlie  aliseiice  of  haii'and  Li'lands  sn_f]foro.sts  tliat  the  elevation  in 
fpiostion  is  not  so  niiich  a  poi'tion  of  the  \v\U'  skin  as  of  mucosa 
ill-enclosed  dnrinn"  <he  fusion  of  the  lips  of  tli(>  nrethi-al  <i;roove. 

Fi<i.  ;n. 


%^ 


■^^^y^- 


A  l<)n<ritu<linal  se3tion  of  the  perineal  raphe  of  an  adult  male,  showing 
a  complete  ahscnce  of  hairs  and  glands.  The  elevation  is  subdivided 
into  low  compound  papillary  processes,  the  -whole  all'ectinif  the  disposi- 
tion  (»f  a  linear  i)apilloma.     (Low  power.) 


EXPLICATIO    FiGURiE. 

Perinnu  ra])he  in  lon<:^itudinem  scissii.  Pili  atque  ghiiiduloR 
ahsnnt.  j>ividitnr  oniincMitia  in  procossiihiis  uf  in  papilloniat(^ 
lineari. 


Wlietlior  certain  of  the  pnpillomata  of  the  nvnla  mot  witli  in 
cliildren  may  not  arise  at  the  site  of  some  error  of  median  fusion 
between  the  lialves  of  thi.s  strncturo  i.^  a  possibility  worthy 
perliaps,  l)earinor  in  mind. 

Tlie  development  of  carcinoma  in  tlie  external  parts  of  perineal 
fistuljv  has,  of  course,  to  be  distinguished  from  that  which 
occurs  in  connection  with  the  urethral  ejiithelinm.  Sucdi  cases 
have  b{»en  observe«l  by    I*aufet'  and  others.      And   (piite  recently 

'    '  I, I'd  UK'S  «.n  Surgical   I'al  li<.I..';\  .'  '.\vA  iMlilioii,  1S7U,  ]i.  7:>7. 
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one  hci.s  ))oen  recorded  by  Mr.  Mayiuird  Smith.'  'I'lie  })atient,  a 
man,  ict.  56,  had  had  for  many  years  a  urinary  fistuhi,  which 
had  followed  peri-urethral  suppuration  due  to  stricture.  Aljout 
six  months  before  coming  under  observation  lie  noticed  a 
funo'atino'  o-rowth  which  showed  itself  siround  tlu^  orifice  of  the 
fistula.  When  seen,  there  was  a  caulillower-like  excrescence 
about  the  size  of  a  walnut,  surrounding  the  fistulous  opening  ; 
masses  of  enlarged  glands  were  present  in  each  groin.  The 
penis  was  amputated  and  the  glands  removed. 

Microscopic  examination  showed  the  growth  about  the  fistula 
(which  occupied  a  site  just  in  front  of  the  scrotum),  and  that  in  the 
lymphatic  glands  to  be  of  the  ordinary  squamous-celled  variety. 

And  to  finish  with  a  still  wider  departure  from  the  immediate 
subject  of  the  present  communication  : 

In  a  case  recently  in  St.  Thomas's  Hospital  the  carcinoma  arose 
in  the  sinus  resulting  from  a  partially-closed  ectopic  bladder. 

The  diagnosis  of  carcinonux  was  made  clinically,  none  of  the 
tissue  being  submitted  to  microscopic  examination. 

Mr.  J.  E.  Adams  has  been  good  enough  to  supply  me  with  the 
following  account  from  the  Registrar's  notes  : 

C.  K — ,  male,  aged  89  years,  labourer,  was  treated  in  the 
early  seventies  by  Mr.  Sydney  Jones,  for  ectopia  vesica?. 
Plastic  operations  were  performed  and  the  deficiency  in  the 
anterior  walls  of  the  bladder  and  abdomen  was  reduced  to  a 
small  sinus  on  either  side  of  the  middle  line,  the  condition  of 
complete  epispadias  having  been  untreated.  Urine,  therefore, 
was  discharged  through  both  of  these  lateral  sinuses  and  at  the 
neck  of  the  bladder;  an  appliance  was  provided,  and  the  patient 
for  many  years  resumed  his  work. 

In  August,  1905,  he  was  re-admitted  under  the  care  of  Mr. 
Pitts,  on  account  of  his  having  had  discomfort  at  the  site  of  the 
left  lateral  urinary  fistula  for  some  years,  culminating  in  severe 
pain  for  twelve  months,  and  accompanied  with  thickening  and 
ulceration  of  the  skin. 

On  examination  the  scars  of  the  former  operations  were  to  be 
recognised,  and  in  the  centre  of  the  scars  on  either  side  of  the 
median  line  there  was  a  small  sinus  through  which  urine  escaped. 
On    the   left  side   this    was    surrounded   by  a  large,  prominent, 

'  '  Tniiisactions  of  tlie  Medical  Society,'  lOOo-G. 
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I  iiiiiu'l->li:i  |ti'(l  Lii'owlli,  willi  Jill  iilcciMl  iiiL!'  siii-racc  iiiid  liiird 
i'\('|-|(m1  cdjjfi'S,  tlir  l;ilt(  r  Iici'iil:"  raised  tlii'cc  (|ii;ii'lcrs  of  ;iii  inch 
al)()V('  iIh'  surri'iiiidiiiL:"  skin  ;  ils  hiisc  \\;is  Iiiii'd  iiiid  iidilt  nitiMl, 
tlio  t^Towl  li  jircsciil  iiiL!'  all  the  clinicid  cliarjictci'S  oiCpit  lioliuina. 
'I'lic  lu'w  i^r«)Wtli  apparently  exlended  down  to  the  iniperfoct 
liladdcr,  as  it.  conld  in*  seen  a^'aiii  tliroii<jli  llio  nrctliral  opening. 
TIrmv  was  no  nlccratioii  or  any  min-kcil  t  liiek'eiiin;^' ar<;iind  tlic 
fistula  of  tin-  riii'ljt.  side.  I'inlai'ged  ;ind  li;i  I'dcnud  gliinds  could 
l)e  I'elt   in  t  lie  iliac  fossa. 

Fi'hnianj  201  h,    100(5. 


I'J.    ( ).st,  (t-lt  jtoiiiit  of  thi:  hi'dUi  ari.si)uj  from  Ulc  IiiJiiik/  lIj/iIuiii  . 
By  1\   Taiikks  Weuek  and  Pall  Daseij. 

'I'mk  tuinour  in  (piestion  was  discovered  at  the  base  of  the 
brain  of  a  woman  wlio  died  recently  of  cardiac  failure  and 
chronic  interstitial  nephritis.  In  shape  and  size  it  resembled  a 
small  bean,  measuring  15  by  10  by  10  nnn.  It  lay  behind  the 
optic  chiasma  and  between  the  optic  tracts,  arising  from  the 
back  of  the  infundibuluni  cerebri  close  to  the  attachment  of  the 
])ituitary  body  (hypophysis  cerebri).  It  had  a  smooth  surface, 
and  on  rough  examination  (Fig.  32  shows  the  position  of 
the  tumour)  it  appeared  to  be  composed  of  pale  yellow  fat, 
enclosed  in  a  fibrous  capsule,  which  included,  on  one  side  of  it, 
a  darker  and  harder  nodule,  about  the  size  of  a  small  pea,  which 
later  examination  showed  to  consist  of  cancellous  bone.  The 
|>ituitarv  body  was  carefully  removed,  and  as  it  appeared  quite 
normal  it  was  not  examined  microscopically.  Nothing  note- 
worthy was  found  in  the  rest  of  the  brain  with  the  exception 
of  a  small  softening  infarct  in  the  cerebellum. 

Tlie  tumour  had  produced  no  symptoms  during  life  and  there 
was  certainly  no  o])tic  neuritis,  the  eyes  having  been  ophthalmo- 
scopically  examined  shortly  before  death.  The  patient  was  a 
woman,  aged  21)  years,  whose  first  pregnancy  (terminated 
artificially)    six  years  ago,  was  complicated  by  kidney  disease 


'2'2() 


OS'il'lO-Lll'OMA    OF    'I'lli:    ItUAlN. 


and  tollnwt'il  by  puorpenil  uiciniu.  Suiiie  iillHiniiimria  and 
cardiac  culargciiiciit  })crsistt'il  till  she  again  became  j)re»(nant  in 
1900.  This  second  prei»;nancy  was,  like  the  first  one,  artificially 
terminated  at  abont  the  eighth  month,  but  she  suffered  from 
cardiac  weakness,  eudema,  tlirondiosis  in  one  lower  extremity, 
and  pulmonary  embolism,  and  a  deej)  bed-sore  formed  in  the 
sacral  region.  She  died  sh(n*tly  after  her  admission  to  the 
Clerman  Hospital.  'V\\v  necropsy  showed  the  ])resenoe  of  chrcniic 
interstitial  nephritis  (kidneys  of  the  ''  mixed '^  type  of  nephritis), 
an    adherent    thrond)us    in    the    ])roxinial     portion    of    the    left 

Fio.  32. 


IShowiiio-  the  situatiuii  of  tlu'  tiuuour  ck'scribed.     (Nat.  size).     A  small  area 
of  ciiueelloiis  bone  ai)pears  in  the  centre  of  the  surface  of  the  i^'rowth. 


internal  sa|)lienoLis  vein,  and  many  pulmonary  and  splenic 
embolic  infarctions  ;  but  nothing  was  found  which  could  in  any 
way  be  connected  with  the  small  tumour  at  the  base  of  the 
brain. 

Further  microscopical  examination  of  the  tumour  shows  it  to 
consist  of  fatty  tisue  (ordinary  vesicular  fat-cells)  enclosed  in  a 
fibrous  capsule  which  also  includes  the  nodule  of  spongy  bone. 
Microscopic  sections  (see  Fig.  oo^)  of  the  latter  have  been  pre- 
pared after  decalcification  by  Ebner's  method,-      It   is  found  to 

^  We  are  much  indebted  to  Mr.  S.  G.  Shattock  for  his  kindness  in  supervising- 
the  drawing-  of  this  illustration. 

-  Ebner's  mixture  for  the  decalcification  of  bono  consists  of  four  volumes  of 
concentrated  hydrochloric  acid  with  100  volumes  of  a  saturated  aqueous 
solution  of  sodiiun  chloride  and  IGO  volumes  of  distilled  water. 
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lie  (•(»iii|M»si'(l  i>r  1  liilicciihi'  <>t  inic  Imiiic  ciiclosiiiL!'  laruc  >|);LCeS 
lillcd  will)  I'l'tl  l)(>iic-iii;iri'<>\v  cniil  niiiiiiL!'  li:ii-(ll\  ;iiiy  \';i\ .  'I'lic 
usscoiis  I  r;iln'ciila'  >ln)\\  llic  t\|iic;il  :i  I'IM  iiLj'ciiiciit  n|  l;iciiii;i'  Jiiid 
cMiKiliriili,  w  it  li  licrc  ;i  iid  iIhtcmii    1  l;i\('i-si;iii  ciiiiJil.      A  tone  piiii 

l-'hi.  :{;{. 
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A  iiiiiTDScopic  sjectioii  of  the  ostco-lipuina,  .shuwiii;^^  adipose  tissue  on  the 
ri^lit  si<U',  iiiid  i)roper  bone-inaiTow  on  the  left  enclosed  in  cancel- 
It  )us  spaces.     Zeiss  A.     Oc.  4. 

active  bonc-funnulion  is  in  j)rogress,  tlio  surface  of  a  trabecula 
being  covered  with  ()steol)lasts  ;  at  another  pai't  osteoclasts  are 
attached  to  tlu'  bone.  Sections  have  likewise  been  specially 
stained  witli  Ijcishnian's  and  Jenner's  stains  in  order  to  further 
examine  the  bone-marrow  in  the  tumour,  and  though  the  colora- 
tion by  these  methods  has  not  been  (piite  successful,  we  have  been 
able  to  make  out  that  erythrocytes,  erythi'oblasts  and  myelocytes 
constitute  the  bulk  of  the  cells;  scattered  liere  ami  tiiere  amongst 
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the  utliL'T  culls  aro  hirge  i^iaiit-culls  ami  a  tVw  tal  vesiclus.  'i'lie 
bony  iioduK'  may  thuruturu  bi'  said  to  t-oiisist  of  open  caiicullous 
tissue,  containing  much  more  bone-marrow  than  l^jne.  The 
relative  absence  of  fat-cells  in  the  l>one-maiTovv  of  the  tumour 
may  perhaps  be  accounted  for  by  the  patient's  debilitating 
illness,  that  is  to  say,  if  we  suppose  that  bone-marrow  in 
cancellous  osteonuita  reacts  in  cases  of  general  illness  just  like 
the  ordinary  bone-marrow  of  the  body  does,  which  latter  was 
unfortunately  not  examined  in  the  present  case. 

Remarks  on  tlifj  Litekatikk  of  the  Sibject. 

Osteomata  and  li})omata  of  tlie  brain  belong  to  the  great 
rarities  in  the  way  of  tumour-formation,  but  from  time  to  time 
examples  have  been  recorded,  and  we  shall  first  of  all  refer  to 
J.  S.  Bristowe's  case,^  whicli  seems  to  be  the  one  most  nearly 
resembling  our  own.  It  is  the  only  case  recorded  in  the  '  I'atlio- 
logical  Society's  Transactions,'  and  it  seems  to  have  escaped  the 
attention  of  subsequent  writers  on  the  subject.  The  patient  was 
a  man,  aged  44  years,  who  died  of  pulmonary  tuberculosis,  with- 
out having  shown  any  signs  of  the  presence  of  a  cerebral  tumour. 
At  the  necropsy  a  tumour  about  as  large  as  a  horse-bean  was 
discovered  at  the  base  of  the  brain,  having  apparently  arisen  in 
the  infundibulum  and  corpora  albicantia.  The  tumour  con- 
sisted of  a  central  nuxss  of  true  bone  (showing  lacume  and 
canaliculi,  with  here  and  there  an  Haversian  canal)  covered  by 
a  connective  tissue  containing  a  "  considerable  quantity  of  oil." 
The  case  was  therefore,  both  in  regard  to  the  nature  of  the 
tumour  and  its  position,  remarkably  similar  to  the  present  one. 

'J'homson  Walker,-  at  the  Society  for  the  Study  of  Disease  in 
Children,  described  the  case  of  a  little  girl,  aged  9i  years, 
with  signs  of  intra-cranial  disease.  At  the  necropsy  a  cherry- 
sized  tumour  was  discovered  at  the  anterior  part  of  the  inter- 
peduncular space.      "  Behind  it  was  a  cyst,  the  size  of  a  walnut, 

^  J.  S.  Bristowe,  "  Tumour  connected  with  the  Brain  consisting  of  True 
Bone,"  '  Trans.  Path.  8oc.  Lond.,'  1855,  vol.  vi,  p.  25. 

-  J.  W.  Thomson  Walker,  "  Case  of  Primary  Osteoma  of  the  Brain," '  Eeports 
of  the  Society  for  the  Study  of  Disease  in  Children,'  London,  1902,  vol.  ii,  p.  173. 
See  also  Thomson  Walker,  "  Osteomata  of  the  Brain,"  '  Journal  of  Pathology 
and  Bacteriology,'  Edinburgh,  November,  190-1,  p.  81.  Thomson  Walker  refers 
to  the  previously  published  cases  or  to  nearly  all  of  them. 


till'  walls  of  wliicli  slmwcd  calca  inm  ms  and  hmiy  philcs,  and  this 
t'onununicat cd  witli  a  second  smaller  eysl,  in  llie  lloor  ot  the 
lliii-d  ventricle,  lt\'  a  narrow  openinii'.  The  tnnmui-  was  iKjt 
connected  with  the  hones  ol  the  sknil  or  the  niendiranes.  It 
was  endx'dded  in  the  hrain  snhstance  except  at  its  undei' 
surl'ai'e,  where  spicnles  ol'  l)one  projected  hei-e  ;ind  tjiei'c;  on  the 
surface*.  The  outlitn*  ol"  tlio  ttnnonr  was  irrcf^ular,  small  ])ro- 
cossoa  (d'  the  hone  project  ini:"  into  the  hi'ain  snhstance.  Jt,  was 
not  sniTonnded  hy  a  capsnle  ot"  tihfoiis  tissue  or  fat,  as  lias  heen 
(lcscrihe(l  in  sonu*  cases.  The  successive  stages  of  hone-forma- 
tion could  he  ti-ace(l  as  cl(>ar]y  as  in  a  develo))inL!'  ])one. 
There  wvvv  no  secondary  deposits  in  any  part  of  the  ])0(ly.^^ 

Tlu^  ]K)sition  of  tlu^  tumour  in  the  ahove-descrihed  cases 
(intdudin^-  our  own)  is  ahnost  identical,  and  is,  as  Thomson 
Walker  ])oints  out,  strongly  suggestive  of  the  origin  of  the 
tumour,  according  to  Cohnlieini\s  theory,  from  an  aberrant 
nodule  of  embryonic  tissue,  the  infundihulum  being  a  spot  in 
wlnidi  such  developmental  errors  might  be   expected  to   occur. 

In  connection  with  Thomson  Walker^s  case,  and  in  regard  to 
his  remarks  on  the  subject,  two  cases  described  by  F.  Jianger^ 
should  be  referred  to.  They  were  examples  of  cystic  tumour- 
formation  at  the  base  of  the  brain,  and  careful  macroscopic  and 
microscopic  examination  convinced  Langer  that  in  both  cases 
the  cystic  development  proceeded  from  the  posterior  part  of  the 
infundibulum  cerebri. 

The  next  case  to  be  mentioned  is  one  described  lono-  ao'o  bv 
L.  ]5enjamin.-  The  patient  ^vas  an  epileptic  and  imbecile  man, 
aged  32  years,  and  the  growth  occupied  the  posterior  part  of 
the  corpus  callosum,  extending  into  both  cerebral  hemispheres, 
chiefly  into  the  right.  Though  the  site  of  the  tumour  was 
different  from  that  in  the  preceding  cases,  it  seems  to  have  been 
formed  of  an  inner  portion  of  cancellous  bone  surrounded  by  fat 
and  a  connective-tissue  capsule,  much  as  in  our  own  case. 
Benjamin  regarded  the   tumour  as  an  ossified  lipoma."^     Surelv 

•  V.  Tiani^rcr,  "  Uj-Ikt  cvsti.sclu'  'I'limorcn  ini  Boroioho  des  Infundibulum 
Ccre])ri,"  '  Zeitschrift  fur  lleilkunde,' Berlin,  1892,  vol.  xiii,  p.  ,57,  LanL,'er  also 
referred  to  some  possibly  simiLar  cases  in  the  literature,  wbich,  however,  had 
not  been  so  tlutrou^hly  examined  as  his  own  two. 

-  L.  Benjamin,  "  Beschreibun^^  einer  Knoclien^'eschwulst  iin  fu'liirn," 
'  Virchow's  Archiv,'  1S58,  vol.  xiv,  p.  552. 

'  In  rejrard  t'limere  calcification  of  lipomata,  Bnijaiiiin  jx.ints  (uit  tliat  tlx' 
prf»cei«s  is  ran*  in  liuman,  h\\\  not  in  animal  i)a11)<.ln<,ry. 
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however,  ordinary  fi))rous,  l)ony  and  fatty  tissues  are  so  intimately 
connected  with  eacli  other  that  there  wouhl  1)0  iiothinji;  surpris- 
ing^ in  all  three  of  these  occurring  in  a  tumour  (a  kind  of 
''  mesoblastic  teratoma  ^^)  growing  from  an  aberrant  fragment 
or  remnant  of  embryonic  mesoblast/  and  a.s  a  matter  of  fact, 
whenever  true  bone  or  fatty  tissue  occurs  in  tumours,  the  bone 
or  the  fat  seems  to  be  preceded  by,  and  directly  formed  from 
fibrous  (or  endjryonic  "fibro-blastic")  tissue,  excepting  in  tumours 
which  contain  both  bone  and  cartilage  and  in  wliicli  the  growth 
of  the  former  proceeds  from  the  hitter.  The  occurrence  of  cysts 
in  connection  with  osteomata  of  the  brain  would  be  intelligible 
on  the  "  mesoblastic  teratoma  "  theory. 

The  osteomata  in  various  parts  of  the  brain  described  by  A. 
Bidder,-  W.  Ebstein,-^  F.  Meschede,^  Kanvier,^  Robert  Hooper,^ 
\i.  Witkowski,'  and  Yirchow,^  concern  us  less.  In  Bidder's  case 
the  tumour  was  situated  in  the  corpus  striatum  of  a  man,  aged 
59  years.  The  large  osteoma  described  by  Ebstein  was  found 
embedded  in  the  left  half  of  the  cerebellum  of  a  woman,  aged  44 
years,  and  measured  4*5  by  2*9  by  3*2  centimetres.  It  contained 
spaces  filled  with  bone-marrow  and  was  separated  from  the 
brain-substance  by  a  connective-tissue  capsule.  In  Meschede's 
case  the  patient  was  an  epileptic  and  imbecile  man,  aged  30 
years,  and  the  osteoma,  embedded  in  the  left  frontal  lobe,  was 
as  large  as  a  walnut ;  on  its  upper  surface  was  some  gelatinous 
myxomatous  tissue.  In  Ranvier\s  case  the  bony  tumour  was 
embedded  in  the  cerebellum  ;  it  was  nearly  spherical  in  shape 
and  about  two  centimetres  in  diameter.  Robert  Hooper  knew 
of  two  cases  of  apparently  true  bony  tumour  of  the  brain.     One 

1  Soo  Thomson  Walker,  loc.  cit.,  and  A.  Ridtlor,  "  Ein  Ostooni  dos  Corpus 
striatum  boi  Ilemiplog-ia  infantilis,"  '  Vircliow's  Archiv/  1882,  vol.  Ixxxviii,  p.  91. 

-  A,  Bidder,  loc.  cit. 

•^  W.  Ebstein,  "  Grosses  osteoni  der  linken  Kleinhirnhemisphare,"  '  Virchow's 
Archiv,'  1870,  voi.  xlix,  p.  145. 

^  F.  Meschode,  "  Osteom  der  grossen  Gehirns  und  Ventrikelbildung  in 
Ammonshorn,  beobachtet  bei  einem  Epileptischen,"  '  Virchow's  Archiv,'  18G0, 
vol.  XXXV,  p.  472. 

'•>  L.  A.  Ranvier,  "  Tunienr  ossense  dans  lo  cervelet,"  '  Bulletins  de  la  Societe 
Anatomique  de  Paris,'  1862,  vol.  vii,  p.  219. 

'■'  Eobert  Hooper,  '  Morbid  Anatomy  of  the  Human  Brain,'  London,  1820,  p. 
29,  and  Plate  XII,  fio-.  7. 

7  L.  Witkowski,  "  Ueber  Knocken-und  Concrementbildung  im  Gehirn," 
'Archiv  fiir  Psychiatrie,'  Berlin,  1883,  vol.  xiv,  p.  41."5. 

^  R.  Virchow,  'Die  krankhaften  Geschwiilste,'  Berlin.  18G4,  vol.  ii,  pp.  97,  98. 
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of  tlioso  Ostooiii:ii:i  WMs  foiiiid  in  llic  IV()iif;il  lolx'  of  ;i  ])liiHl  (rji-l 
iiliftMl  10  years;  llicotlKM*  was  discovcrcMl  in  IIk;  loft  cerebellar 
liemispliere  of  an  adult  woman,  and  was  about  tlie  siz(!  and  foi-ni 
of  tlH»  (Citable  pari  of  a  small  walnut.  VVitkovvski  descri])ed  a 
tumour  of  cancellous  l)one  (tliat  is,  cr)ntainin<^  ])C)ne-inarr()w), 
wliiili  was  biLjfiifiM'  than  a  walnut,  and  was  ('nd)edde(l  in  tlie  left 
cerebidlar  bemispliere  of  a  man,  a|(ed  70  years.  Vircliow 
nuMit  ioneil  t  liree  cas(^s  wliicli  lie  liad  liiinself  observed,  namely 
(I)  a  clierry-si/ed  osteoma  surrounded  by  a  fi])rons  capsnle  in 
the  left  cere])ral  luMnisplierc  of  a  woman,  aged  27  years;  (2)  a 
small,  irreixular  nodule  of  ])ono  in  the  left  optic  thalamus  of  a 
woman,  aged  U)  years;  {}\)  an  ivory-hard  osseous  tumour  of  tlie 
size  (^f  a  cherry-stone  from  the  cerel^ellum  of  an  old  woman.  It 
may  be  noted  by  the  way  that  in  most  of  these  cases  the  patients 
were  females. 

We  have  not  come  across  many  records  of  cerebral  lipomata. 
Taubner^  has  described  the  case  of  a  man,  aged  22  years,  in 
whom  a  pure  lipoma,  of  the  size  of  a  hazel-nut,  was  found  at  the 
necropsy  in  the  region  of  the  corpora  quadrigomina.  Other 
cases  of  lipoma  of  the  brain  have  been  recorded  by  Virchow,- 
etc.  In  Leichtenstern's  case,  brought  before  the  Aerztlicher 
Verein  in  Koln'^  the  lipoma,  arising  from  the  pia  mater  over  the 
corpus  callosum,  was  not  known  to  have  produced  any  symptoms 
during  life.  June  Uh,  1907. 

'  Taiibner,  "  Zur  casuistik  und  Entwickelung  der  Hirnlipome/'  '  Virchow's 
Archiv,'  1887,  vol.  ex,  p.  95. 

-  R.  Virchow,  '  Die  Krankhaften  Geschwiilste,'  1863,  vol.  i,  pp.  380-388. 

•■«  Leichton.stern,  "  Lipoui  des  Balkens,"  '  Deutscli.  nied.  Wochenschrift/  1887 
No.  52.  p.  1128. 
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1.    I'\(ffij  (Jrijrneratum  of  the  Hood. 

\\\   S.  (!.  SuATiocK'  and  \j.  S.  Dddoeon. 

(Witli  Plate  Vlir.)^ 

/),>  .«fihfuiin'>^  (Irr/nnrmfiovr  ndipoHa. 
(Cum  tabulA  Vm.) 

SUMMAIilUM. 

QuuM  in  mcmoriam  revocemus  caiisas  clegenerationis 
adiposa?  pn\3cipuas  toxasmiam  atque  anasmiam  esse, 
qufBrere  imi)ellimur ;  iionne  liae  conditiones  morbidae 
sanguinem  ipsum,  ut  alias  telas,  afficiimt,  et  degenera- 
tionem  leucocytorum  adiposam  forsitan  cansant  ? 

Operandi  modus  :  Super  vitrum  linitur  sanguis,  et 
statim  yapori  formalini  subjicitur,  deinde  horas  viginti 
(piattuor  in  liquore  Scharlacli  (75  per  centum  alcohol) 
inunergitur,  lavatur,  liquore  liaemaluminis  tingitur,  et 
denique  in  liquore  Farrant  conditur. 

Observationes  nostras  nuntiavimus  Junio  2,  190G 
('British  Medical  Journal'). 

^lorborum  cHversorum  casus  septuaginta  octo  indaga- 
vimus,  quorum  exemplis  in  quibusdam  puncta  invenimus 
adiposa  in  leucocytorum  cytoplasmate  polymorpho- 
nucl(\ntoru]n. 

Setiuitur  lioi'um  cataloga  :  Chlorosis  graviditatis, 
toxaemia,  i^riglitii  morbus,  pneumonia,  ])urpura,  mye- 
livmia,      influenza,     lynq)hadenoma,     carcinoma    pylori, 

'  These  observations,  with  the  exception  of  the  details  of  the  cases  referred  to, 
are  published  also  in  the  '  Proceedings  of  the  Royal  Society,'  London,  1907. 

IG 
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diabetes  emu  lipii^miA,  meiiiiigitis  cerebrospinalis  acuta, 
pleuritis  cum  pericarditide. 

('asu])us  in  quil)u.sdaHi  aliis  (di[)litlieria,  anaeruia  per- 
niciosa)  apparueruiit  in  leucocytis  puncta  sive  granula 
insigniter  tincta,  niagis  fnsca  anteni  quam  rubra  ac  sine 
pelluciditate  j)unctorum  adipusuruui  pr()[)riA. 

Hciec,  tanien,  degenerationeni  indicare,  opinaniur,  baud 
ilb  dissimilem  quae  adiposa  habetur,  quod  sanguine  prius 
in  alcohol  absoluto  quam  in  liquore  Scliarlacli  innnerso, 
puncta  non  discern i  possunt. 

Erroneous  as  histological  research  has  proved  Hunter's  view 
of  the  organisation  of  effused  blood  to  be,  yet  Hunter  was  the 
first  to  discern  the  biological  truth  that  tlie  blood  is  alive — alive 
in  as  strict  a  sense  as  is  any  other  component  part  of  the  living 
body. 

To  view  the  blood  as  a  tissue  is  a  natural  extension  of  the 
same  conception,  a  tissue,  that  is,  of  mobile  elements,  and  one  in 
which  the  plasma  represents  a  fluid  in  place  of  a  solid  inter- 
cellular material. 

Yet  even  in  regard  to  this  quality  we  may  discover  gradations 
between  the  opposite  extremes  like  those  presented  by  blood  and 
cartilage,  in  such  intermediate  forms  as  nuicous  tissue  where 
the  intercellular  substance  may  be  equally  well  called  semi- 
fluid or  semi-solid. 

If  there  is  a  parodox  in  such  an  application  of  words,  it  is  not 
so  much  that  the  incongruity  marks  an  error  of  conception  as 
that  terms  used  in  one  stage  of  science  become  inadequate  to 
compass  biological  truth,  wliich,  as  it  grows  under  observation, 
defies  the  artificial  limitations  which  language  would  impose 
upon  it. 

In  a  similar  manner  has  the  common  conception  of  a  crystal 
been  dissipated  by  the  sheer  force  of  observation. 

For  the  researches  of  Lehmann  and  of  Schenck  ^  have  made 
it  clear  that  certain  fluids  may  retain  the  characteristic  crystal- 
line feature  of  containing  doubly  refractive  bodies. 

1  '  Flussige  Kristalle,'  Leipzig-,  1905,  cited  by  J.  C.  Adami,  F.R.S.,  and  L, 
Aschoff,  '  Proc.  Roy.  Soc.,'  B,  vol.  Ixxviii,  1906. 
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The  coiiccpt  ion  nf  ;i  lliiid  ci'ystal  is  iiol  less  piii'adoxical  lliaii 
I  lial  n|"  a  Iliiid  t  is^iic. 

()iu'  |M'ciiliaril  \  in  tlic  coiisl  il  iit  inn  of  llic  Idood  w  lici'('l)\  it 
tlilTcrs  Iroiii  otlici-  tissues  is,  of  course^  |  he  tad  that  ahhoiio-h  its 
eells,  as  in  the  more  stahh-  foi'ins,  nii(h'i-L!"o  di\ision,  hoth  nntotic 
and  aniilolie.  and  lia\'e,  in  this  sense,  a  lile  of  their  own,  \ ct.  tli(5 
pnniarv  sources  of  its  (dements  ai'e  tlie  l)lood-foi'min<''  oi'<''aiis — 
tlie  l)one-marro\v,  t  he  ha'niolynijih  and  lynipha!  ie  ghiiids,  ov  otlier 
lymphatic  tissue,  and  tlie  spleen. 

And  in  eon.viderin<4"  diseases  ot  the  Mood,  thei'(d'ore,  there  is  a 
doubh*  (juestion  in\(tlved  ;  then'  ai'e,  hi'stly,  the  (dian^^'es  in  tlio 
blood  arisinn'  fi-om  disease  of  the  blood-forminti;'  orj^'ans  ;  and 
secondly,  th(>  almoi-mal  {dianLi"es  of  the  formed  hhxxl,  ai'ising" 
fi'om  lesions  ])roj)er  to  the  Mood  itself. 

C'oneeivinu^  of  the  l)l<)od,  then,  as  a  com])lex  tissue,  and  subject 
like  any  otlier  to  parasitic  and  bacterial  infection,  or  })artaking 
in  the  morbid  chanires  of  many  otlier  specific  diseases,  it  might 
be  imaii'ined  that  it  would  likewise  be  subject  to  degenerations, 
and  moi-e  })articularly  to  the  chief  and  most  widespread  of  all 
of  these,  viz.  fatty. 

The  blood  degeneration,  which  has  been  as  yet  most  studied 
(other  than  the  so-called  polychroniatophilic  of  the  red-cells), 
is  that  which  is  usually  regarded  as  glycogenic,  and  consists  in 
the  abnormal,  /.  c  excessive,  appearance  of  glycogen,  chiefly  in 
the  finely  granular  polymor})honuclear  leucocytes,  although  the 
granules  occur  also  in  the  eosinophil  or  coarsely  granular  poly- 
morphonuclear cells,  and  to  a  lesser  degree  in  the  lympho- 
cytes. 

To  this  form  of  degeneration  (which  is  known  also  as  iodino- 
philic  or  iodophilic,  since  the  grains  and  granules  take  a  brown 
colour  after  treatment  with  iodine  solution)  we  will  refer  ao-ain 
in  connection  with  certain  ambiguous  appearances  met  with  by 
ourselves  in  l)l()od-films  treated  with  Scharlach  solution. 

If  we  except  pathological  effusions  such  as  those  of  pleuri.sy 
and  peritonitis,  and  jturulent  exudations,  the  })rocess  of  fattv 
degeneration  has  hitherto  been  looked  for  and  studied  onlv  in 
tlie  solid  tissues. 

Yet  it  will  l)e  apparent  on  theoretical  grounds  that  in  cases 
where  fatty  degeneration  of  the  last-named  ti.ssues  is  due  to  a 
d.fiei.nt  oxygen-carrying  power  of  the  blood  or  to  a  toxic  condi- 
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tion  of  it,  the  state  of  the  blood  mit/lit  react  upon  itself  so  as  to 
induce  similar  changes  in  its  own  cells. 

The  chief  causes  of  fatty  degeneration  in  general,  excluding 
those  of  a  local  character  which  produce  only  a  local  change  and 
have  no  interest  in  connection  with  the  present  subject,  are 
profound  anaemias  and  certain  forms  of  toxaemia,  whether  bac- 
terial or  of  inorganic  causation,  as  especially  illustrated  in 
phosphorus  poisoning. 

In  the  first  the  fatty  degeneration  of  the  various  organs 
results  from  the  reduction  in  the  oxygen-carrying  power  of  the 
blood.  In  the  second,  it  results  directly  from  the  injurious 
action  of  the  toxin  upon  the  cells  of  the  tissue. 

Our  inquiry,  therefore,  is  :  Does  the  blood  itself  suffer  similarly 
in  these  two  groups  of  morbid  conditions  ? 

(1)  Do  the  leucocytes  (leaving  the  red  cells  out  of  considera- 
tion) suffer  from  a  defective  oxygen-carrying  power  of  the  blood 
itself  ? 

(2)  Do  the  leucocytes  suffer  from  the  direct  action  of  toxins 
circulating  in  the  blood  in  profound  toxaemia  ? 

In  the  blood,  as  in  other  tissues,  the  distinction  must  be  drawn 
between  fatty  infiltration  and  fatty  degeneration. 

Without  entering  into  the  chemical  question  as  to  the  source 
of  the  fat  in  fatty  degeneration,  how  far,  /.  e.  it  is  due  to  a  trans- 
formation of  the  proteid  of  the  cell  (as  once  held),  and  how  far 
to  the  accumulation  of  fat  reaching  the  cell  from  without  and 
appearing  in  it  because  not  utilised,  the  cardinal  difference 
between  the  two  processes  remains,  even  though  the  source  of 
the  fat  should  be  the  same  in  both. 

In  the  one  case  the  fat  accumulates  or  is  stored  in  a  cell,  of 
which  the  cytoplasm  is  uninjured ;  in  the  other  it  appears  for 
the  reason  that  the  latter  is  damaged  and  rendered  incapable  of 
utilising  the  fat  which  reaches  it. 

With  the  fat  that  is  not  free,  but  combined  in  the  cell,  neither 
term  deals ;  the  presence  of  this  is  not  recognisable  either  by  its 
micro-physical  or  micro-chemical  properties. 

Technique. 
At  the  outset  it  is  obviously  essential  to  exclude  the  use  of  fat 
solvents  like  absolute  alcohol  and  ether  as  fixing  reagents,  and 
essential  also  that  the  blood  should  not  be  dried. 
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One  ]>n'liiiiiiiary  iiicIIkmI  wc  li-iccl  \v;is  tlic  use;  ol  blood  clot, 
bill   it   pi-ovrd  less  sal  isfaclory  tliaii  lliat  of  iiiakiiij^'  fibns, 

M  ici'oscopic  sect  ions  ai'c  iM'a(bly  cut  Iroiii  cybiidci's  ot  blood 
thai  lias  ixMMi  received  into,  and  allowed  to  clot  in,narr<t\v  tubes, 
llie  clot  iieiiiLi'  at'terwards  iixed  in  sall-lorniol  followed  by  <S()  pei* 
cent.  alcoii(»l.  Such  sections  can  l)e  slained  for  fat  like;  tliose  of 
olhei-  tissues.  The  met  hod,  aii'ain,  of  usin<(  washed  corpuscles 
(/.<■.  coj'|)iis(des  washed  in  salt  solution  after  havin<^'  been 
separated  by  the  c(MiI  rifiiire  from  blood  in  wincli  clotting  lias 
been  prevented  by  the  addition  of  citrate  of  sodium  solution) 
offers  no  special  advantages,  and  after  making  a  trial  of  it  we 


A  dia<^rain  sliowin^^  the  f^lass  formol  chamber  and  zinc  grating  used  to 
fix  the  l)h>od  films.  The  glass  lid  is  not  represented.  Below  the 
l)erf orated  zinc  the  space  is  filled  with  cotton  avooI  soaked  in 
torniol  solution,  40  per  cent.     (Slightly  reduced.) 


ExpLicATio  Figure. 

Monstratur  camera  iu  qua  sanguis  prseparatur.  lufra  cancellos 
camera  cum  ^^ossipio  (li(pu)re  formol  madefacto)  impletur. 
Cameru}  operculum  umittitur, 

did  not  adopt  it.  The  method  finally  chosen  was  that  of  making 
films  on  slides  and  cover  glasses,  The  film  from  first  to  last 
must  be  kept  moist,  and  treated,  in  short,  throughout  as  a 
section  of  any  tissue  which  is  to  be  studied  for  the  presence  of 
fat.  'J'he  reason  for  this  will  be  obvious,  for  any  fat  in  the 
leucocytes  would  in  the  dried  film  tend  to  transude  and  become 
lost  by  diffusion  in  the  sinr(»unding  area. 

The  film  havintr  been  made  on  the  slide  in   the  usual   manner 
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hy  driivviiiu-  a  second  slide  In  front  of  the  bhjod,  the  sli«le  is 
iniinediately  phiced,  with  the  iihn  downwards,  in  a  specially 
devised  chaudjer  of  forinol   vapour. 

The  chamber  we  use  is  a  deej),  oblong  glass  with  a  ground 
edge,  and  is  itself  hardly  larger  in  sectional  area  than  an 
ordinary  microscopic  slide.  This  is  packed  nearly  to  the  top 
with  cotton  wool  thoroughly  soaked  with  formol  (40  per  cent.), 
and  on  the  top  of  the  wet  wool  is  laid  a  grating  of  perforated 
zinc,  near  either  end  of  wliich  is  soldered  a  cross  strip  of  zinc 
wire ;  the  latter  prevents  the  film  from  touching  the  grating, 
through  which  the  vapour  freely  passes  to  fix  tlie  film.  The 
chamber  is  covered  with  a  piece  of  overlapping  plate  glass,  after 
vaseline  has  been  painted  over  the  edge. 

Before  the  slide  is  prepared,  the  cover-ghxss  films  can  be  made 
in  the  usual  numner  and  placed  with  the  blood  upwards  upon  the 
perforated  zinc.  The  glass  lid  being  immediately  replaced,  the 
slide-film  is  prepared  and  introduced  with  the  film  downwards, 
over  the  cover  glasses,  from  off  which  it  is  kept  by  means  of  the 
cross  pieces  of  zinc  wire  on  which  it  rests. 

After  not  less  than  fifteen  minutes,  though  the  films  may  be 
left  in  the  vapour  for  twenty-four  hours  or  longer,  if  convenient, 
the  slide  is  removed  and  at  once  placed  in  the  vertical  position  in 
a  glass  of  Scharlach  for  twenty-four  or  forty-eight  hours. 

The  cover-glasses  are  placed  separately  in  hollowed  glass 
blocks  of  the  dye,  accurately  covered  to  prevent  evaporation. 

After  a  certain  amount  of  experience  we  adopted,  as  a  check, 
the  practice  of  treating  one  of  the  cover-glasses  after  removal 
from  the  formol,  and  before  its  transference  to  the  Scharlach, 
with  absolute  alcohol,  followed  by  ether,  and  again  by  absolute 
alcohol ;  the  object  of  this  was  to  remove  any  fat  or  fat-like 
bodies  from  the  cells  of  the  film.  At  first,  in  making  the  cover- 
glass  films,  we  adopted  the  plan  of  adding  salt  solution  to  the 
blood  on  the  cover,  in  order  to  prevent  any  possibility  of  the  film 
drying ;  the  film  itself  w^as  made  on  each  cover-glass  separately 
by  means  of  a  platinum  loop.  This  precaution  was  found  to  be 
unnecessary,  and  we  therefore  discarded  it. 

The  use  of  alcoholic  solution  of  Scharlach  as  a  fat  stain  requires 
much  care,  for  the  dye  readily  precipitates.  The  solution  we 
employed  was  made  by  saturating  75  per  cent,  absolute  alcohol 
in  the  cold,  and  subsequent  filtration  through  paper  first  wetted 
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willi  :ilct>li<»l.  Ill  llir  case  of  ;i  slide,  tlic  hittci-  \\;is  plnccd 
^I  IM  JLI'llt  IVnlii  tlic  loniK'l  clMiiilx-r  llltn  llic  Sc  1 1 1  ifl ;  I  ( '  1 1  Snllllloll, 
:iiul  niter  I  weiil  \ -ft Mir  or  furl y-ciii'li)  Imiirs  wit  li(lr;i\vii,  wiislicd 
f<»i*  :i  few  seconds  in  7")  |)er  cent.  ;ileo|iol,  t  lien  in  distilled  wntej", 
:nid  ;ifter  tins  sl;iine(l  in  ;i  l):itli  of  li;i'ni:i  1  iiiii  for  tliree  niinntes. 
This  Wiis  followed  l)\  wasiiino-  in  distilleil  water,  and  tlieii  in  tap 
water,  tlie  film  lieiiiLi'  filially  protected  witli  a.  lon^-  c(>ver-<^'l;iss 
after  the  application  of  l"'arrant',s  inedimn.  The  cover-gla,sses 
were  j)ri'par(Ml  in  a  similar  manner. 

Our  observations  were  commenced  in  April,  ]9()()^  ;ind  c^n  May 
2iUh,  liH)!'),  at  the  meetinuof  the  I *athoh)g'ical  Society  of  London, 
held  on  that  date,'  we  made  a  preliminary  statement  to  tlie  effect 
tliat  we  had  discovered  the  existence  of  fatty  degeneration  in  the 
blood  in  certain  morbid  conditions.  We  are  not  aware  that  any 
similar  obs(>rvation  has  been  published  before  tliis  announcement. 
The  oidy  work  of  a  similar  kind  of  wliicli  we  know,  indeed,  is 
that  carried  out  by  ]^"ofessor  Antonio  Cesaris-Demel,  at  the 
Institute  of  l^athological  xAnatomy  of  the  University  of  Pisa.  Of 
this  a  ])re]iminarv  note  was  published  very  shortly  after  our  owni, 
viz.  in  .June  1906,  having  been  connimnicated  to  the  Royal 
Academy  of  Medicine  of  Turin  at  its  sitting  of  June  8th,  1906.- 
The  title  of  the  note  is,  "  On  Degenerative  Changes  of  the  Leuco- 
cytes of  the  l^lood,  Studied  by  the  Method  of  Coloration  in  the 
Fresh  State."  The  author  gives  no  detailed  account  and  no 
figures,  although  he  states  that  the  stain  used  by  him  was  Sudan 
III,  one  closely  allied  to  that  used  by  ourselves. 

Our  examination  of  blood-films  extends  altogether  to  seventy- 
eight  cases,  and  com])rises  various  morbid  conditions.  Neverthe- 
less it  is  in  comparatively  few  only  that  we  have  satisfied  our- 
selves of  the  presence  of  fat  in  the  leucocytes,  /.  e.  of  points  or 
droplets  presenting  the  same  physical  characters  and  coloration 
with  Scharlacli,  as  those  seen  in  the  typical  form  of  fatty  de- 
generation of  the  cardiac  muscle  or  renal  epithelium. 

Litit  of  di. senses  in  which  the  JiJood  was  e.xamined  for  foitij  de- 
generation.— Pernicious  anaemia,  toxaemia  of  ])regnancy,  sub- 
phrenic abscess,  chlorosis,  diphtheria,  ajjpendicitis,  lymph- 
adenoma,  acute  meningitis,  post-nephric  abscess,  ana^nia  of 
undeterminal   origin,   myehemia,   influenza,   exo])hthalmic  goitre, 

'  •  Brit.  Mt'<l.  Journ.;  June  2n(l,  UKii. 

■'  '  Gioinalf  dvUix  K.  Actadt  niia  di  Mt-dicina  di  Torino,'  Ciiuno-Luglio,  1006. 
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acute  pnoiuiionia,  clirunic  Jirii^ht's  disease,  purpura,  pericarditis 
(rheumatic),  auieuiia  (secondary),  septic  nephritis,  niyx(edeiua, 
pleurisy  with  pericarditis,  septic  bronelio-pneumonia,  carcinoma 
of  })ylorus,  subacute  rheumatism  (probably  ^onorrhceal),  diabetes 
with  lipiemia,  hepatic  suppuration,  ulcerati\X'  endocarditis, 
rickets,  acute  cerebro-spinal  meningitis.  In  the  case  of  some 
of  these  diseases  more  than  one  example  was  studied. 

Lt^t  of  diseaseb-  in  which  fat  ivus  found  in  the  leucocyttif. — 
Chlorosis,  toxaemia  of  pregnancy,  chronic  15right's  disease  witli 
anii?mia  of  chlorotic  type,  acute  pneumonia,  purpura,  carcinoma 
of  pylorus  with  aniL^mia  of  chlorotic  t3'pe,  diabetes  with  lipa^mia, 
myelcumia,  influenza,  lymphadenoma,  pleurisy  with  pericarditis, 
acute  cerebro-sj)inal  meningitis. 

The  following  is  a  more  detailed  account  of  the  particular 
cases  from  which  the  preceding  list  is  com})iled.  The  numbers 
affixed  to  the  cases  are  those  given  to  them  as  they  appeared  in 
the  full  list  of  the  whole  seventy-seven. 

Case  2. — MYELiUMiA. 

History. — Male,  aged  about  45  years.  Patient  was  (piite  well 
until  Christmas,  1905.  From  that  time  he  suffered  from  con- 
tinual sore  throats,  sweating  at  night,  and  pyrexia,  varying 
from  100°  to  103°  F.  until  early  in  April,  1906.  The  spleen, 
which  was  only  just  palpable  at  first,  very  rapidly  increased 
in  size  and  extended  down  to  the  level  of  the  umbilicus.  There 
was  no  bleeding  from  the  gums  or  elsewhere. 

The  patient  was  at  first  treated  with  arsenic,  but  from  April 
2ord  onwards  X-ray  treatment  was  adopted  in  addition. 

The  first  blood  examination  w^as  nuide  on  April  Tith,  1906. 
There  was  slight  arnvmia,  chiefly  from  loss  of  haemoglobin 
(colour  index  0*7),  and  a  leucocytosis  of  42,000  per  c.mm. 
Nucleated  red  cells  were  very  numerous,  especially  megaloblasts, 
and  there  was  marked  polychromatophilia  and  basophilic  granu- 
lation of  the  red  cells.  Mast-cells  amounted  to  5'2  per  cent., 
neutrophilic  myelocytes  lo'6  per  cent.,  and  eosinophilic  myelo- 
cytes 2 '6  per  cent. 

One  month  later.  May  14tli,  after  a  course  of  X-ray  treatment 

the  blood  was  re-examined.     There  was  now  severe  anaemia,  the 

ed  cells  numbering  just  over  2,000,000  per  c.mm.  and  the  haemo- 
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Lrlohin  ."!()  |)(M-  ci'iit.,  while  I  lie  Iciicocytt^s  li:i(l  diiiiiiii-licd  to  I()4() 
|)(M-  ciiiin.  The  iiiicl(':ilc(l  red  cells  were  now  cxt  rciiiely  scjircc. 
'I'lie  re-ull  (•!'  llie  d  i  ITereiil  in  1  count  ( d'  the  white  cells  was  exlni- 
(•rdiii;n-\-.  'The  iiiast-cidls  liad  Ln-catly  diiniinshed  in  nnndtei-^ 
holli  ahsolulely  and  relatively,  there  were  no  e(jsino])liilic  c(dls, 
and  the  (>id\-  ni\ch>cytes  ])rcsent  wei-e  n(Miti-o])]iilic,  a?id  tliese 
were  scarce. 

Tin*  tliird  Idood  (>.\aniinal  ion  was  niadc'on  May  2(St]i. 

The  |)atient  was  now  e.xti'eniely  ill  and  a])j)eai-cd  to  b(!  in  a 
dyin^-  condition;  he  was,  however,  removed  to  his  house  in  tlio 
country. 

The  ana'niia  was  now  intense.  The  colour  index  was  only 
O'Oy  and  the  red  cells  numbered  just  over  1,000,000  per  c.mm. 
A <»'u:luti nation  of  tlie  erythrocytes  was  very  well  shown  in  the 
fresh  film  of  the  blood.  No  nucleated  red  cells  were  seen,  and 
there  was  absence  of  any  basophilic  granularity  of  the  red  cells. 
The  leucocytes  numbered  1760  per  c.mni.  'j'here  were  no  mast- 
cells,  only  0'4  per  cent,  of  myelocytes  of  all  varieties,  while  the 
so-called  non-granular  mononuclear  cells  amounted  to  69  per  cent. 

Scharlach  reaction. — Examination  on  May  14th,  1906.  Finely 
(jra)iidar  injlymorpJionudear  leucocytes. — Most  of  these  cells 
show  deeply-stained  red  points  in  considerable  numbers  ;  in 
some,  certain  of  the  points  are  considerably  larger  than  the 
normal  cell  granules. 

Eosinophil  lencocytes. — A  few  contain  a  certain  number  of 
red  points,  the  ])roper  eosinophil  granules  staining  of  a  pale 
Bismarck    brown. 

Large  mononuclear  cell^-. —  Some  show^  distinct  deep  red  points. 
(It  is  not  possible  in  films  so  treated  to  distinguish  between  the 
large  mononuclear  leucocytes  and  finely  granular  myelocytes.) 

Lymphocytes. — 'J'hese  show  no  red  points. 

One  of  the  two  cover-glass  films  prepared  was  treated,  after 
fixing  in  formol  vapour,  with  absolute  alcohol  (once  changed)  for 
three  (juarters  of  an  hour  before  being  placed  in  the  75  per  cent, 
alcoholic  Scharlach  solution. 

The  cells  in  this  shov/ed  no  red  points. 

Cask  :>. — T()X>1':mia  of  Pkegnancy. 
History.— L.  K—,  aged  24  years.     This  was  the  patient's  first 
confinement .     \'umiting  had  lasted  for  six  weeks  before  admission 
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to  tilt'  hospital.  ( )ii  {uhnissicju  tlii*rt'  was  clinical  evidence  of 
jaundice.  The  liver  was  enlarged.  There  was  no  cedenia  of 
the  skin. 

The  urine  contained  a  faint  trace  of  albumen  ;ind  gloljulin. 
There  was  a  large  amount  of  nucleo-proteid  present,  but  no 
albumose.  Bile  ])ignients  were  present,  but  no  l)ile  acids  and 
no  reducing  substance.  No  leucin  or  tyrosin  were  found,  'inhere 
was  no  blood,  hut  fat  ifas])rese}it  in  the  urhw.  There  was  a  fair 
deposit  of  pus ;  and  hyaline,  granular,  epithelial,  leucocytal, 
fatty,  and  colloid  casts  were  seen.  Amyloid  reaction  was  not 
obtained  in  any  of  the  casts. 

The  leucocytes  numbered  4600  per  c.nnn.  The  specific  gravity 
of  the  blood  was  1*052.  The  blood  serum  contained  bile  pig- 
ment, but  there  was  no  evidence  of  haemolysis.  The  ])atient's 
serum  had  no  ao-g-lutinative  action  on  normal  red  cells.  Yerv 
light  pyrexia  \vas  noted.  Labour  was  induced,  and  the  patient 
made  a  complete  recovery. 

Scharlach  reaction. —  t'nuhj  (jranular  pohjmorphoiinclear  leuco- 
cytes.— All  contain  considerable  numbers  of  deep  red,  sharply- 
defined  points. 

Some  of  the  points  are  of  a  copper  or  chocolate  colour,  and 
more  opaque  than  the  others.  The  other  forms  of  cell  hold  none. 
In  the  plasma  of  the  film  there  are  numerous  minute  points 
which  take  the  red  stain. 

Case  5. — FjOSinovhilic  Pleurisy,  Influenzal. 

History.  —  Female,  aged  23  years.  The  patient  was  taken 
suddenly  ill  on  March  olst,  1906,  with  an  acute  illness  from 
which  she  eventually  died  on  August  25th,  1906. 

The  chief  complications  which  arose  during  the  acute  illness 
were  acute  ])leuritis  with  effusion,  and  acute  pericarditis,  and  an 
acute  inflammation  of  the  tissues  around  the  right  knee-joint 
wdiicli  rapidly  cleared  up.  There  was  a  marked  degree  of 
remittent  fever  during  the  first  two  months  of  her  illness. 

A  cytological  examination  of  the  pleural  exudate  gave  the 
following  result  in  500  cells  : 

Coarsely  granular  eosinophils       .       173  :  34*6  per  cent. 
Polymorphonuclear  neutrophils    .  50 :  10  „ 

Small  lymphocytes       .  .  .       115:23-0         „ 

Endothelial  cells  .         .         .       162 :  324 
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\V('ll-iii:irk(Ml  fall  V  cliiniLn^s  wen*  seen  in  t  lie  ixdyiiioi'iili'Miiiclcjii- 
iRMit  ropliils,  iiiul  lint'  lilt  (li-<>|)lcls,  ill  ;i  lew  of  llio  c-oarscly 
•^n-aniilur  ('i)sin()|)liils.      N«»  niicro-orpinisms   were   discovered. 

Tlicrc  was  SI  sliL'"lil  dci^Tcc  of  aiiii'iiiia  al  lir.-l  accnmpa  iiicd  liya 
leuc(>|>(Miia,  and  an  alisoliilr  and  rclalivo  eosinM|»liilia.  'I'lic 
t\|>li<>id    scnini    rcaclioii    was    ncj^'-ative. 

A  cvlnloo-ical  cxaniination  of  tlic  s|)iitiini  sliowcd  cnliroly 
micro-  and  iiiaci-opliaLrcs  ;  tlic  Shi  jili  i//()n,rciis  nKrciis  and  a/hiis 
\V(>i-(>  LiTow  n  on  cult  nrc. 

Anollicr  l)lood  t'xannnal  ion  was  made  after  the  acute  pei-iod  of 
\hc  illness  had  subsided;  this  showed  rather  more  anaemia, 
noi-mal  numhers  of  leucocytes,  and  absence  of  eosi]io|)liils. 

At  lli(>  jiosf-morfcni  examination  there  was  found  chronic." 
])leuritis  associnted  with  pericarditis.  Thei-e  was  well-marked 
fatty  (dianu-e  in  the  muscle-cells  of  the  heart,  and  the  renuiins 
of  a  liaMiiorrhap^ic  infarct. 

Scharlach  reaction. — Finely  (jranular  pohjmoiyhomiclear  leuco- 
r?//r.v.— lixamination  nuide  May  12th,  1906.  Deep  red  points 
occur  in  considerable  numbers  in  these  cells.  None  in  the  other 
forms. 

One  of  two  cover-glass  films  was  treated,  after  fixing  in  formol 
vapour,  with  absolute  alcohol,  once  changed,  for  three  quarters  of 
an  hour,  before  being  placed  in  Scharlach. 

The  finely  granular  cells  in  this  preparation  showed  no  red 
])oints. 

Case  6. — Myel.emia. 

Scharlach  reaction. — Fhiehj  granular  i)(>hjmoriilionnch'ar  leuco- 
c;/frs. — In  some  there  occur  fine  red  points  in  varying  numbers. 

Case   9. — Chlorosis. 

History. —  Oiit-]iatient ;  none  obtained. 

Scharlach  reaction. — Fiuchj  granular  jtolymorphonnclear  Icuco- 
cyfrs. — All  hold,  in  varying  numbers,  fine  red  points.  Fine 
fat  dr()])lets  are  ])rcsent  in  the  plasma  of  the  film. 

Ca8E     *J0.— Cmk'onk      Xki'Iihitis     associated     with     a     certain 
i>K(;k'Ee  of   Cui.oijoTie  An.i<:mia. 

History. —  Female,  aged  ]:>  years.  The  illness,  as  far  as  it  was 
poij.sible  to  ascertain,  was  of  about  twL'lve  months'  duration. 
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The  patient  was  aiueiiiic  and  had  ascites  accumpauied  witli 
general  anasarca. 

The  urine  contained  a  hirge  amount  of  albumen  and  numerous 
casts,  including  fatty  ;   no  blood  was  present  and  no  alburnose. 

There  was  never  any  pyrexia. 

The  heart  was  enlarged  and  the  pulse  tension  was  high. 

In  the  treatment  of  the  disease  sodium  chloride  was  omitted 
as  far  as  possible. 

A  complete  blood  examination  was  made  with  the  result  that 
a  certain  deirree  of  chlorotic  aniemia  was  detected. 

Scharlach  reaction. — Finely  (jr(i)iular  pohjmorylwimclear  leuco- 
cytes.— Many  hold  red  points  and  larger  droplets  of  a  faint  pink 
colour. 

One  of  two  cover-glass  films,  after  fixing  in  formol  vapour, 
was  subnntted  to  absolute  alcohol,  once  changed,  for  three 
quarters  of  an  hour  before  being  placed  in  Scharlach. 

None  of  the  leucocytes  in  this  preparation  showed  any 
coloured  points. 

Case  24. — Acute  Pneumonia. 

History. — The  blood  Avas  examined  on  the  sixth  day,  two  hours 
after  the  crisis.     The  patient  was  afterwards  discharged  well. 

Scharlach  reaction. — Finely  granular  jwl yiuorphonuclear  leuco- 
cytes.— No  inconsiderable  number  hold  red  points  and  larger 
droplets  of  fat. 

There  are  some  fine  pale  red  points  in  the  j)lasma  of  the  film. 

Case  27. — Lymphadenoma. 

History. — Male,  aged  20  years.  There  was  general  glandular 
enlargement,  es})ecially  of  the  cervical  glands,  which  were  tender 
on  palpation.  The  spleen  and  liver  were  not  found  to  be 
enlarged. 

Intermittent  pyrexia  lasted  during  his  entire  stay  of  seven- 
teen days  in  hospital. 

A  complete  blood  examination  was  made,  but  only  a  very 
slight  degree  of  anannia  was  present,  and  tliis  was  due  to 
diminution  in  the  percentage  of  haemoglobin. 

Scharlach  reaction. — Finely  granular  poly  mar pliomiclear  leuco- 
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rv/r.s'.-    In    ;i    cci-hiiii     iiiiinlH'r    tlici'c    iirc    a    lew    1  rjiiis])iir('iil    I'cd 
(lr(>])li'l>  ul"    \  ar\  iiil;'  si/,i'. 


Cask  35. —  Bi.'oNciio-rNKrMoMA. 

History.  A  cliild,  atiMMl  I  ycaraiid  I  I  iimnllis.  Blood  exainincd 
on  llic  tliii-d  day.      Dischart^cd  aftorwai'ds,  wed. 

Scharlach  reaction. —  Fhwlij  f/ranidar  ])olijviorph()nicrl('f()'  l<'ur(t- 
ri/fes. — Sonic  liold  fine  piilo  I'cd  ])oiiits  in  niodorato  niinilfci's. 


Case  47. — l^,i:n:isv  with  Effusion,  and  Pericarditis. 

History. — FcniaU'^  aged  21  years.  The  patient  was  in  tlie 
liospital  witli  dry  pleurisy  followed  by  pleuritic  effusion  on  the 
left  side,  and  accompanied  with  acute  pericarditis. 

During  a  period  of  forty-six  days  she  liad  severe  remittent 
pyrexia,  with  occasional  intervals  of  intermittent  fever.  The 
pulse  and  respiration  were  very  rapid.  The  urine  is  said  to 
have  been  normal. 

There  was  considerable  cyanosis  and  dyspna^a  at  periods  during 
the  height  of  the  illness. 

A  blood  culture  was  made,  but  with  a  negative  result. 

There  was  a  considerable  degree  of  anaemia  at  first,  accom- 
panied by  a  slight  leucocytosis  up  to  14,200  per  c.mm.,  and  83'6 
per  cent,  of  polymorphonuclear  neutrophils.  There  was  marked 
polychromatophilia,  and  one  megaloblast  was  present. 

A  second  blood  examination,  three  weeks  later,  show^ed  a  con- 
siderable improvement.  The  leucocytes  had  then  returned  to  the 
normal. 

Film  preparations  of  the  pleuritic  exudate  showed  80  per 
cent.  01  microphages  and  13  per  cent,  of  macrophages.  In- 
gestion of  the  micro-  by  the  macrophages  was  well  instanced. 

The  patient  was  treated  with  Metschnikoff's  serum  and 
with  nuclein  (May  28th,  IDOf))^  and  various  drugs  were  also 
♦riven. 

Scharlach  reaction. — Fhuhj  granular  iwlymorphonuelcar  huco- 
ciftes. — In  a  certain  number  there  are  fine  red  points,  in  others 
transparent  rose-])ink  droplets  of  varying  sizes. 
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Case  55. — Cakcinoma  <»i'   Pvlokls. 

History. — Male,  aged  67  years.  Patient  was  very  emaciated 
and  had  sutt'ered  from  vomiting  for  nine  months  before  admission 
to  the  hospital.  There  was  marked  dihitation  of  the  stomach, 
and  a  large  growth  was  felt  in  the  pyloric  region. 

There  was  no  pyrexia  while  the  patient  was  in  I  lie  hosj)iial. 

The  nrine  was  normal. 

The  blood  showed  a  marked  degree  of  chlorotic  anaemia. 

Acute  bronchitis  and  ccdema  of  the  lungs  were  found  at  the 
autopsy,  and  a  large  carcinomatous  growth  of  the  pylorus. 

Scharlach  reaction. — Finely  granular  poJ ij niorpJionuclear  leuco- 
cytes.— in  a  certain  number  there  occnr  a  few  red  droplets  of 
conspicuous  size. 


Case  60. — Myel.t:mia. 

History. — Male,  aged  39  years.  The  patient  furnished  a 
typical  example  of  chronic  myehemia. 

The  spleen  was  enormously  enlarged  and  occupied  most  of  the 
abdomen.     The  liver  was  also  enlarged. 

There  was  well-marked  pyrexia  during  the  patient's  stay  in 
tlie  hospital. 

The  urine  contained  a  distinct  trace  of  albumen. 

A  complete  blood  examination  was  made  on  three  occasions. 
There  was  a  certain  degree  of  anaemia,  chiefly  loss  of  lia}moglobin, 
and  a  marked  leucocytosis.  On  the  first  occasion  on  whicli  a 
blood  examination  was  made  the  leucocytes  numbered  329,000 
per  c.mm.  Numerous  nucleated  red  cells  were  seen.  The 
granularity  of  the  blood  was  well  shown.  All  varieties  of 
myelocytes  varied  in  numbers  from  25  to  16  per  cent.  Mast- 
cells  were  numerous. 

Patient  was  treated  entirely  with  arsenic. 

Scharlach  reaction. — Finely  granular  pol ymov2')lionuclear  leuco- 
cytes.— Xot  a  few  contain  fine,  somcAvhat  dark  red  points,  and 
paler  droplets  of  fat. 

Large  mononuclear  cells, — A  few  of  these  show  similar 
appearances. 
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Cask  (il  .—  IN  i;imi;a. 

History.— M;ilt',  :il:*<'<1  7  years.  Tlic  pMticiH  li;i(l  piirpui-ic 
>|tnis  all  oNiT  lii>  ItuiU  ,  (ill  and  oil,  diiriiiL;'  a  period  of  t  wo  luontlis. 
'I'liere  was  ;il)seiiee  of  pain,  swcdliiiL''  of  joints,  or  any  L'^fistro- 
iniesiinal  dist  nrbance.  rurpnric  ernption  was  present  in  tin; 
nionl  li,  espeeiallv  on  llie  liai'd  pahitc.  A  soft,  .systolic  nnii-iinii' 
was  heard  at   tlie  lieaiM  apex  and  eondncte(l  into  the  axilhi. 

The  ni-ine  eontaine(l  a   I'aint   ti-aee  ol    alhninen. 

There  was  very  sli^'ht   pyrexia. 

l)1ood  examination  showed  some  degree  of  uiicTmia  mid  a 
>linht  relativ(»  and  al)solnte  increase  of  tlie  lyni])hocytes  and 
lari^'e  livaline  cells. 

Scharlach  reaction. —  F'uK'hj  (/nonihir  poJij^iorpJioHuclcdr  Icnro- 
cyfcs.  —  A  few  .sliow  sliglit  fatty  eliange. 

Case  70. — Acite  Pneumonia. 

History. — l^lood  examined  Lefore  the  erisis,  on  the  fiftli  or 
sixtli    day. 

Scharlach  reaction. —  Finely  (jranidar  i')ohjmori)lioiuilcar  Irnco- 
cyffs\ — A  few  hold  transparent  droplets  of  fat  in  small  nnmbers, 
and  these  contain  also,  like  most  of  the  others,  fine  points  of  a 
chocolate-brown  colour. 

One  of  two  cover-glass  films  after  fixing  in  formol  vapour  was 
sul»niitte(l  to  absolute  alcohol,  followed  by  ^ler,  and  again 
absolute  alcohol,  before  its  transference  to  the  Scharlach. 

The  cells  in  this  film  showed  no  red  points. 

Cask  7."). — Diabktks  wrrn  Lm'.kmia  followed  by  Typhoid. 

History. —  Male,  aged  20  years.  Tlie  patient's  history  pointed 
to  diabetes  of  severe  character  and  of  short  duration — about  six 
weeks.  He  passed  enormous  quantities  of  urine,  as  much  as  313 
oz.  in  the  twenty-four  hours.  Glucose  was  present  to  the  extent 
of  from  30  to  40  grains  to  the  ounce.  Large  absolute  quantities 
of  urea,  acetone,  and  diacetic  acids  were  always  present  in  the 
urine.  The  temperature  was  noi-mal  for  the  first  few  days,  but 
ra])idly  ro.se  to  103°  F.,  and  remained  so  for  five  days,  when 
the  ])atient  suddenly  died. 

A  blood  examination  was  made,  and  free  fat  was  found  in  the 
scrum.     A  creamy   layer  separated  out  from    the   blood,  which 
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was  collected  in  glass  pipettes,  soon  after  vvitlidravval  from  the 
tinirt^r.  There  was  a  laro^e  arnonnt  of  yfranular  material,  which 
was  found  not  to  be  one  of  the  liigher  fatty  acids,  by  the  various 
tests  which  were  employed.  The  leucocytes  were  (^numerated, 
but  the  result  was  practically  normal. 

Cammidge's  pancreatic  test  was  negative.  Free  fat  was 
found  in  the  urine. 

The  patient's  serum  gave  a  good  agglutinative  reaction  with 
typhoid  bacilli,  but  not  sufficiently  good  to  justify  the  reaction 
being  described  as  "  positive." 

At  the  autopsy  the  intestines  showed  n(?crosis  of  Peyer's patches; 
and  there  was  suppuration  of  tlie  mesenteric  glands.  Turbid  fluid 
was  found  in  the  peritoneal  cavity  and  in  the  gall-bladder,  the 
turbiditv  being  due  to  the  presence  of  innumerable  fat  droplets. 

The  kidneys  were  large  and  pale. 

A  pure  culture  of  the  typhoid  bacillus  was  obtained  from  the 
spleen  and  mesenteric  glands. 

Very  slight  fatty  change  was  present  in  the  cardiac  muscle 
and  diaphragm,  and  also  in  the  liver,  and  convoluted  tubules  and 
glomeruli  of  the  kidneys. 

Smears  of  the  bone-marrow  from  the  rib  (stained  with 
Scharlach  and  hajmalum  after  fixing  with  formol  vapour)  showed 
7  per  cent,  of  coarsely  vacuolated  endothelial  cells,  the  contents 
of  which  proved  to  be  fat.  The  percentage  of  endothelial  cells 
amounted  to  5o-5  per  cent,  in  a  count  of  1000. 

This  marked  proliferation  of  endothelial  cells  is  possibly  the 
result  of  typhoid  infection  of  the  bone-marrow. 

The  numeration  of  the  other  cells  of  the  marrow  is  as  follows  : 
Finely  granular  polymorphonuclear  leucocytes  absent. 


Per  1000. 

Per  cent. 

Small  lymphocytes 

393 

39-3 

Large  lymphocytes 

10 

1 

Large  hyalines     . 

18 

1-8 

Coarsely  granular         '\ 
Eosinophil  leucocytes  J 

2 

0-2 

Neutrophilic  myelocytes 

35 

3-5 

Eosinophilic  myelocytes 

6 

0-6 

Transitional  leucocytes 

1 

O'l 

Endothelial  cells 

535 

53-5 

Nucleated  red-cells,  1 

6 

6-6 

Normoblasts    .         .  j 
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f*l:isinn  cells,  ol"  wliicli  ;i  few  only  occiin-cd,  ;iri;  iiicludud  under 
t  \\v  ciidol  lit'li;il  count. 

Scharlach  reaction. —  Fiuihj  (jriuiK/nr  i>()/i/iii(>ri>lioniicli(ir  h  nco- 
cihs. —  A  certain  nuinlter  hold   lat   di-oplets  of  varvin;^^  sizo. 

Tliere  is  an  aliundance   n\'  lat    di-oplets    in    I  lie  plasina. 

'i'he  peritoneal  lluid,  removed  altei*  death,  was  Fidl  of  fat 
di'oplets. 

Tlie  contents  of  tin*  pill-bladder  contjiined  nuiny  slied  colunnnn- 
cells,  the  bases  of   which  werc>  loadtMl  with  di'opk'ts  of  fat. 


Cask  7(5. — Acute  Pneumonia. 

History. —  15oy.  JJlood  cxannned  live  houi-s  after  tlie  crisis. 
Kecoverv. 

Scharlach  reaction. —  Finchj  (inninlar  jxdijinorphoiinrlcdr  Itnro- 
ct/ti.s. — Some  contained  droplets  of  fat.  There  are  also  fine, 
])ink,  transparent  droplets  of  fat  in  the  plasma  of  the  film. 

One  of  two  cover-glass  films  was  treated  after  fixing  in  formol 
vapour  with  absolute  alcohol,  ether,  and  again  absolute  alcohol, 
before  its  transference  to  the  Scharlach. 

In  this  preparation  no  red  points  or  droplets  appeared. 


Case  79. — Acute  Cekebro-spinal  Mi^ningitis. 

History. — A  boy,  aged  14  years.  The  blood  was  examined  on 
the  second  day  of  the  disease,  at  2.30  p.m.  The  temperature  w^as 
between  102^  and  103°  F.,  and  the  ])atient  was  then  comatose, 
though  he  had  been  conscious  in  the  morning,  and  recovered  con- 
sciousness in  the  evening.  There  was  a  purpuric  eruption  over 
the  body. 

'J'he  meningococcus  was  cultivated  from  the  cerebro-spinal 
exudate.     There  was  marked  leucocytosis. 

('om])lete  recovery  ultinuitely  ensued. 

Scharlach  reaction. — A  small  number  of  the  finelv  srranular 
])olynior})honuclear  leucocytes  hold  fine  red  points.  No  free 
fat  was  ])rcsent  in  the  plasma. 


If  these  cases  are  analy.scd  it  will  be  found  tliat  most  of  them 
come  in  tlie  category  of  toxic  diseases,  some  of  an  acute  kind, 
others  of  a  clironic.     Of  the   three  cases   of  myehemia  in   whicdi 
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fatty  degeneration  i>t'  the  finely  granular  leucocytes  was  found, 
one  was  acute,  two  were  chronic. 

The  degree  of  fever  present  in  these  toxaiMnic  diseases  varied 
according  as  the  condition  was  one  of  intoxication  or  infection. 

In  one  of  the  most  pronounced  examples  of  fatty  change,  viz. 
the  toxcomia  of  })regnancy,  the  pyrexia  was  very  light. 

In  the  toxic  series  may  be  placed :  Toxiemia  of  })regnancy, 
acute  pneumonia,  myehemia,  ])urpura,  acute  cerebro-spinal 
meningitis,  influenza,  })leurisy  with  pericarditis,  lymphadenoma, 
chronic  Bright's  disease  (associated  with  some  degree  of  chlorotic 
ana)mia) . 

In  regard  to  this  group  of  cases,  we  believe  that  the  fatty 
change  present  in  the  finely  granular  })olymorphonuclear  leuco- 
cytes results  from  the  direct  action  of  the  toxic  substances 
present  in  the  blood  itself ;  that  is  to  say,  that  the  change  is 
one  of  proper  fatty  degeneration,  as  distinguished  from  the 
ingestion  or  storage  of  fat  by  a  healthy  cell. 

The  fineness  of  the  fatty  points,  their  varying  number  in 
different  cells  in  the  same  film,  and  the  fact  that  they  occur  in 
abundance  in  cases  where  the  condition  of  the  patient  excludes 
the  possibility  of  so  large  an  amount  of  fat  being  merely  ingested 
from  the  blood  by  the  circulating  leucocytes,  all  ])oint  to  this 
conclusion.  Thus  in  the  three  cases  of  acute  pneumonia  the 
blood  was  taken,  in  one,  on  the  sixth  day,  two  hours  after  the 
crisis  ;  in  another  on  the  fifth  or  sixth  day,  before  the  crisis ; 
and  in  the  third,  five  hours  after  the  crisis.  Furthermore,  the 
fact  that  in  such  an  acute  disease  fatty  degeneration  actually 
does  occur  in  the  renal  epithelium  and  cardiac  muscle  proves  the 
ability  of  the  toxins  to  effect  such  damage  also  upon  the  circu- 
lating leucocytes. 

That  the  degeneration  of  the  leucocytes  has  occurred  in  the 
blood  and  not  in  the  bone-marrow  may  be  held  as  almost  certain, 
since  had  so  marked  a  change  taken  place  whilst  the  cells  were 
still  in  the  marrow  it  is  unlikely  that  they  would  have  entered  the 
vessels ;  they  would  have  remained  in  t;itn.  Upon  the  actual 
condition  of  the  bone-marrow  we  have,  with  one  exception,  no 
observations. 

When,  as  in  myela?mia,  the  fat  occurs  in  myelocytes  in  the 
blood,  we  should  think,  also,  that  the  change  occurred  in  the  cells 
after  thev  had  reached  the  blood-stream. 
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'I'lu'  h'Ucot'N  Ics  most  (l('Lj('iicr;i(c(l  proli:!  hi  y  die,  iiiid  iiii<ilil  by 
t  lit'ir  (lisiiil('L»-i'ali()ii  I'liriiisli  a  (•crlaiii  juiioiiiil ol  Ireeiat  in  tlio 
j)lasiiia. 

Not   tli:it   this  is    the    sole    source  ol   I  he    IVcc    fat     in    the    hlood 
wliich  was  |ir('st'iil     in    soiiic    of    the    cases,  I'oi-    its    ainoniil     is   loo 
givat  for   such    an    exphiiiat  ion.        Most    of    tlie    IVec;    fat.  must  ho 
ivjifarded   as  derived   from    t  lie    iiitest  iiie,  or  as   tniiisfcrrod   from 
\\\v  connuon  connective  tissue  to  the  blood  plasma  for  the  use  of 
the  moiH'  inijxirtant  organs.       The   fat  in  some  of  tlie  leucocytes 
under  these  circumstances  is  doubtless  ingested,  but  the  fact  tliat 
in  some  of  the  cases  where  the  fat  in  the  leucocytes  was  well  pro- 
nounced  no  fi-ee  fat  was  present   in   the   pLasma  shows  that  this 
cannot  be  advanced  as  the  sole  explanation.      The  presence  of 
fat  in  some  of  I h(>  myelocytes  of  the  blood  film  in  myelacniia,  again, 
cannot  be  du(>   to  ingestion,  since  these  cells  possess  no  phago- 
cytic powers.      It   might  have  been  thought,  a  jiriori,  that  the 
presence  of  fat   in  the  finely  granular  polymorphonuclear  leuco- 
cytes would  be  a  sign  of  grave  significance,  as  indicating  not  only 
a  high  degree  of  toxaemia  but  an  interference  with  the  function  of 
cells,  the  pliagocytic  integrity  of  which  is  of  such  importance  in 
the  cure   of  a  disease  like  pneumonia.      For  the  leucocytes  so 
altered  must  have  lost,  for  the  time,  their  physiological  capacities. 
They  would  be  much  in  the  same  condition  as  the  pus  cells  in  an 
acute   abscess  rendered  fatty  by  the  toxic  action   of  pyogenic 
micro-organisms.       Indeed,  a   study   of  cover-glass  films   made 
from  the  pus  of  an  acute  abscess  and  treated  precisely  as  those 
of  blood,  reveals   the  presence  of   scarlet  points   and   droplets 
within  a  large  number  of  the  finely  granular  polymorphunclear 
leucocytes,  which  are  exactly  matched  by  those  in  the  leucocytes 
of  certain  of  the  blood-films  described.     In  some  of  the  pus  cells 
(as  in  the  blood)  the  red  points  are  quite  minute  (as  they  are  in 
Case  5,  influenzal  ])leurisy)  ;  in  others  larger  (as  in  Case  24,  acute 
])neunionia)  ;  or  still  more  so,  as  they  are  in  Case  55   (pyloric 
carcinoma  associated  with  chlorotic  aniemia). 

It  is  noteworthy,  too,  that  in  the  pus-cells  so  affected  the 
nuclei  may  exhibit  no  fragmentation.  Nor  have  we  ever  seen 
nuclear  fragmentation  in  the  fatty  leucocytes  in  blood-films. 

Tliis  prognostic  conjecture,  nevertheless,  is  not  borne  out  by^ 
obser\*ation.  Thus,  in  the  three  cases  of  acute  pneumonia  in 
which    a   certain    number   of  the   polymorjihonuclear   leucocytes 
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cuiitained  tat,  recovery  ensued.  In  one  case  the  blood  was 
examined  on  the  sixtli  day,  two  hours  after  tlie  crisis  ;  in  another 
on  the  fifth  or  sixth  day,  before  the  crisis;  and  in  another,  five 
hours  after  the  crisis. 

Tlie  actual  number  of  leucocytes  showing  the  fatty  change  in 
these  three  cases,  however,  was  not  excessive,  and  although  the 
phagocytic  power  of  such  cells  would  doubtless  be  diminished  or 
destroyed,  the  great  excess  of  leucocytes  present  would  com- 
pensate for  such  a  loss.  Within  two  or  three  days  after  the 
crisis  the  leucocytosis  has  disappeared;  the  leucocyte  count  is 
practically  normal.  This  ra})id  disappearance  of  the  leucocytic 
excess  from  the  blood  is  largely  due  to  the  vast  immigration  of 
leucocytes  into  the  infected  organs,  the  lung  more  especially; 
the  surplus  yet  remaining  would  disappear  as  having  no  further 
purpose  to  serve.  For  all  observation  goes  to  show  that  the 
rapid  amelioration  following  the  crisis  is  due  to  the  activity  of 
the  finely  granular  leucocytes  brought  about  by  an  increased 
opsonification.  MacDonakU  has  shown  that  the  "opsonic'^  index 
attains  its  maximum  at  the  crisis.  And  Rosenow  ~  concludes 
from  his  work,  that  pneumonic  serum  has  no  pneumococcidal 
eifect :  that  the  "  opsonin,"  during  and  shortly  after  crisis  (in 
cases  that  recover),  seems  to  rise  above  the  normal,  and  that  the 
pneumococcidal  action  of  pneumonic  blood  is  the  result  of  the 
combined  action  of  serum  and  leucocytes — phagocytosis  and 
intra-phagocytic  digestion.  It  must  not  be  forgotten,  moreover, 
as  a  general  consideration,  that  the  degenerating  cells  in  the 
blood  may  recover,  like  those,  e.(j.  of  the  kidney  in  toxic 
diseases,  in  which  the  damage  done  to  the  renal  epithelium  is 
shown  by  the  temporary  presence  of  albumen  and  casts  in  the 
urine. 

In  all  the  cases  we  have  examined,  the  fatty  changes  were 
confined  to  the  finely  granular  polymorphonuclear  leucocytes; 
that  is,  to  the  cells  which  take  the  active  part  in  phagocytosis ; 
the  most  active  cells,  as  being  the  more  highly  differentiated,  are 
those  most  affected  by  the  toxin. 

We  have  never  seen  any  such  change  in  the  lymphocytes — a 
class  of  cell  almost  devoid  of  phagocytic  power. 

The  inactivity  of  the  lymphocytes  is  a  striking  comment  upon 

1  '  Trans.  Path.  Soe.  Lond./  vol.  Ivii,  p.  45,  1906. 

Journal  of  Infectious  Diseases/  vol.  iii,  Chicago,  June  30th   1906. 
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llic  lauciriil  \  icws  once  held,  tliiil  the  1  \  in  |  )li;i  t  ic  tissue,  wjiulher 
(»!"  till'  tonsils,  1\  iii|>li;il  ic  l:1:iii<1s,  or  iiit('stiii;il  1  r;ick,  constitutcMl  a 
liiiZ'lilv  iiiij)ort;nil  line  of  (Ictcncc  ;iL!";iiiist  iiiicrol)i;i  1  iii\';isioii.  As 
a  iiialttT  ol'  ol»S(*rv:il  ioii,  il  is  in  tlic  solilary  and  IN'ycriaii  <j'laii(ls 
of  tluMntestiiic  1  lial  I  iilxTciilar  infection  takes  place;  and  onco 
a  tulierciilar  pi'ocess  luis  sjarlc(l  in  a  nieiiilxT  o|  a  lyinplialie 
cliaiii  it  spreads  from  Li'land  to  jj'laiid  iinlil  tlie  wliole  arc; 
involvetl. 

An.'H'.MIA. 

Ill  lliis  oTou])  of  diseases  tlie  following'  of  tlie  cases  in  wliicli 
fat  was  found  in  tlie  leucocytes  may  ])e  ))lace(l  : 

(1)  Chlorosis. 

(2)  Carcinonia  of  tlu^  ])yloiMis,  associated  witli  aiuemia  of  tlic 
(ddorotic  type. 

In  chlorosis  thi^  fatty  (diangcs  occurring  in  tlu^  finely  g-ranular 
]K)lynior])honuclear  leucocytes  are  attributable  to  the  deficient 
oxygen-carrying'power  of  the  blood.  No  direct  observations  upon 
tlie  state  of  the  organs  appear  to  have  been  made  in  this  disease, 
although  it  is  commonly  assumed  tliat  they  are  affected  with 
fatty  degeneration,  the  dilatation  of  the  heart,  observed  clinically, 
being  especially  so  explained.  Observations  upon  the  blood- 
forming  organs  are  equally  wanting. 

In  chlorosis  the  most  marked  change  in  the  blood  is  the  excess 
of  water — hydni^mic  plethora. 

The  nund)er  of  red  cells  in  a  given  instance  is  diminished ; 
the  ab.solute  number  is  increased.  And  similarly,  whilst  the  per- 
centange  of  haemoglobin  may  be  reduced  to  forty  or  even  to 
thirty,  the  total  haemoglobin  content  remains  normal  and  the 
oxygen  capacifi/  undiminished. 

As  the  reduction  in  the  oxy gen-carryitKj  power  affects  the 
ti.ssues  supplied  by  the  blood,  so  may  it  affect  the  nutrition  of 
tlie  leucocytes  in  the  blood  itself. 

In  tlie  particular  case  of  chlorosis  in  whicli  fat  occurred  in  the 
leucocytes,  the  blood  was  taken  at  2  o'clock  p.m.,  the  patient 
having  liad  no  food  since  breakfast. 

The  plasma,  as  studied  in  the  blood-films,  contained  free  fat, 
the  presence  of  the  latter,  under  the  circumstances  mentioned, 
being  po.ssil)ly  due  to  its  less  ready  mani])ulation  in  consequence 
of  tlie  excessive  bulk  of  water  in  the  blood. 
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The  amount  of  fat  in  thu  tiiii'ly  i.Tauulaf  leucocytes  in  this 
case  is  very  strikino;;  every  cell  holds  a  certain  number  of  fine 
scarlet  points  or  droplets,  and  many  are  loaded. 

How  much  of  the  fat  in  the  leucocytes  is  to  be  ascribed  to 
incyestion,   and  how   much   to   degeneration,  it   is    impossible  to 

say. 

As  in  the  case  where  (edema  follows  venous  obstruction,  the 
transudation  occurs  only  after  the  stasis  has  led  to  damage  of 
the  endothelium,  so  in  a  somewhat  similar  way  in  the  case  of 
anaemia  we  should  regard  the  deficient  oxygenation  as  involving 
injury  to  the  leucocytes  ;  the  intra-cellular  fat  appears  in  conse- 
qnence. 

In  the  case  of  pyloric  carcinoma,  there  was  an  associated 
chlorotic  ana3mia  arising  from  the  ill-nourished  condition  of  the 
body  in  general,  including  the  blood-forming  organs. 

The  fat  droplets  in  the  leucocytes,  of  which  only  a  certain 
number  were  affected,  were  of  conspicuous  size,  the  change  being 
a  far  advanced  one.     No  free  fat  was  present  in  the  plasma. 

And  finally,  in  the  case  of  diabetes  with  lipaemia,  in  which 
typhoid  infection  terminated  life,  the  amount  of  free  fat  in  the 
plasma  makes  it  clear  that  nuich  of  the  fat  in  the  leucocytes 
must  be  abscribed  to  phagocytic  ingestion,  but  how  much  to 
this  and  how  nuich  to  the  toxic  condition  of  the  blood  cannot 
be  stated. 

The  peritoneal  fluid  removed  after  death  was  full  of  droplets 

of  fat. 

The  bone-marrow  showed  a  highly  abnormal  number  of  large 
endothelial  cells,  holding  an  abundance  of  multiple  fat  droplets. 

The  gall-bladder  contained  no  bile,  and  its  contents  were  so 
white  that  they  were  at  first  thought  to  be  purulent.  Microscopic 
examination  of  the  fluid  revealed  the  presence  of  free  fat  and 
shed  columnar  cells. 

In  is  interesting  to  note,  in  passing,  that  the  bases  of  these 
cells  were  loaded  with  fat,  which  had  evidently  been  ingested  by 
them  whilst  in  situ,  as  it  is  by  those  of  the  intestine.  The 
absorptive  capacity  of  the  epithelium  of  the  gall-bladder  has 
been  shown  also  by  Ascholf . 
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Tim    ri:i:si:\tK  or  ( i  i:  ami.ks   in   tiik    Lkucocytks  wiimii    Stain  ok 

A     DkKI'     l»i:(t\VN     ('ol.ni  I.',    S(  11 A  i:i,Arn    (Ji:AM  I.AI  ION. 

l-'roin  tlic  forcLroiiiLT  li^^l  <•!  discnscs  in  uliicli  \':\i  was  foimd  in 
the  lincly  L:'r;niiil;n-  polvniorplionuclcai'  Icucocylcs^  some,  in 
wliich  w  Intty  dc^ciKM-atioii  miirlit  luivc  ])('('ii  ]){ii'ticu]}irly 
ant  ici|):il('(l,  arc  coir^piciions  liy  tlicir  absence.  Two  such  would 
certainly  !>(>  diplit  lieria  and  jx'rnicions  anaMiiia. 

In  Ix.tii  these  diso.isps,  Imwevei-,  we  liave  fonnd  flic  leuco- 
cytes laden  witli  linc^  <ri-annles,  wliicl),  tliough  deeply  stained,  do 
not  exhibit  tlie  trsmsparency  and  proper  red  colour  of  ordinary 
fat.  W(^  may  first  Lnve  a  list  of  tlie  cases  in  whicli  these  deep 
brown  i;raiiules  occurred.  The  ])lieno]nenon  itself  we  may  call 
for  convenience,  Scharlnch  fjranidat'ion. 

Sui)plii"enic  abscess. 

Exophthalmic  goitre. 

Pneumonia  with  empyema. 

Pernicious  anaemia. 

Diphtheria  (6  cases). 

Appendicitis. 

JVricarditis,  rheumatic. 

Acute  meningitis. 
The  following  is  a  more  detailed  list   of  the  particular  cases 
from  which  the  preceding  list  is  compiled. 

The  nund)ers  affixed  to  the  cases  are  those  given  to  them  as 
they  a])peared  in  the  full  list  of  the  whole  seventy-seven. 

Case  7. — Subphkenic   Abscess. 
All    the    finely   granulai-    polymorphonuclear  leucocytes    hold 
larger  nund»ers  of  deeply  stained  points. 

Case  8. — Kxoi'hthalmic  Goitre. 
All  the   finely  granular  leucocytes  contain  numerous  granules 
of  the  dark  kind. 

Case   10. —  Pnkimonia  and  Kmi-ykma. 
Some  of  the  finely  granular  leucocytes  hold  dark   <rranules  in 
fair  numbers. 

Case  11. —  Pernicious  An.emia. 

All  the  finely  granular  leucocytes  are  laden  with  dark  reddish 
granules. 
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Cask  13. — Diimitukkia. 

Child  ;  fifth  day  of  the  disease. 

Many  of  the  finely  o-ranuhir  lencocytes  hold  deep  reel,  coppery 
p^ranules. 

Case  14. — Diphtheria. 

Chihl ;  seventh  day  of  the  disease. 

Some  of  the  finely  granular  leucocytes  hold  deep  red,  coppery 
granules. 

In  a  very  few,  sparse,  transparent,  larger,  red-stained  droplets 
of  fat  occur  in  addition  to  the  other  granules. 

Case  15. — Diphtheria. 
Child  ;  seventh  day  of  the  disease. 

All    the    finely  granular   cells    hold    points    of    deep    reddish 
colour ;  in  some  they  are  only  few. 

Case  16. — Dii'utiikkia. 
Child ;  sixth  day  of  the  disease. 
The  finely  granular  leucocytes  hold  deep  brownish-red  points. 

Case   17. — Diphtheria. 
Child ;  thirty-second  day  of  the  disease. 

Most   of  the    finely  granular    leucocytes    hold    d.irk    reddish 
granules;  in  some,  these  are  very  few. 

Case  18. — Diphtheria. 
Child;  sixty-fourth  day  of  the  disease. 

Most  of  the  finely  granular  leucocytes  hold  fine,  deep  copper- 
coloured  points. 

Case  21. — Appen])1(mtis   (not  acute). 
Some    of    the    finely    granular  leucocytes    contain    a    certain 
number  of  fine,  dark  reddish  granules. 

Case  36. — Pericarditis   (Rheumatic). 
Many    of  the  finely    granular  leucocytes  hold   deep    reddish 
points. 

Case  37. — Acute  Meningitis. 
The    finely    granular    leucocytes    hold    many    deep    reddish 
points. 

Case  71. — Pneumonia. 
Most  of  the  finely  granular  leucocytes  hold  coppery  points. 
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In  (liscussiniT  <^i''  n:iliir<'  "1  llicsc  irrninilcs  vnrioiis  ]K)Ssil)iHti('S 
HMjuin*  cnnsidcr;!!  mn. 

TliMt  \\\o  L:"i-:iiiul;it  i«'ii  is  iiol  ;i  iiici-c  ]ii'ccij)it nlc  of  Scli;i)-l;ic]i 
witliin  tlic  (•vt<)])l;ism  (if  cells  lliiit  liiivc  Ix'cii  iiiijicifcct  1  y  fixed, 
issliewii  Itv  llie  Tact  tliat  llie  d  i|  dil  liei-ia  1  )1<  ><  >d-li  liiis  (ill  uliicli, 
aiii<>i)L'*st  el  liers,  iteccurred)  wei'c  fixed  in  jni'iiiol  Napeiir  f(»i-()vei- 
t  went  \ -leiir   lieni's. 

It  is  netew()i-tli\-  tlial  tlie  n(M-ni!i1  Li'vannles  of  t1ie  ('Osino])ln] 
liMU'ocytes  i'xlnl)it  a  soinewiiat  siniilai-  coloi-;! j  ion,  tlionii-li  of  a  less 
int(Mis(»  (l(\<rr(M\ 

Airaiiist  the  identity  of  tli(>  ^-ranuhitien  with  tlic  snhstaiico 
{•oni])osiiifr  tlio  (M)sino])lnl  o-raiiis,  liowovor,  must  be  ])laced 
tlie  eircninstance  tliat  tlie  lattri-  are  (Mjnally  well  coloured  in 
both  ])atllelo^•i{•al  and  Hernial  blood-films  after  the  films  liave 
been  treated  with  absolnte  alcohol;  the  fine  o-r;nniles  under 
discussion,  on  the  contrary,  are  not  demonstrated  by  means 
of  Scharhndi  if  the  films  are  first  treated  with  absolute 
alcohol.^ 

The  degree  of  Scharlach  granuhition,  moveover,  present  in 
some  cases  (every  finely  granular  leucocyte  being  laden)  excludes, 
we  thiidv,  the  explanation  that  the  granules  in  question  are 
eosinophilic  which  have  been  discharged  frcmi  coarsely  granular 
cells,  disintegrated,  and  subsequently  ingested  by  the  finely 
granular  leucocytes. 

In  this  connection  it  niay  be  further  mentioned  that  no  eosino- 
phil ia  has  been  present  in  any  of  the  cases  as  a  possible 
source  of  such  an  excessive  amount  of  Scharlach-staining 
substance. 

Tlie  Scharlach  granulation  is  not  due  to  the  coloration  of  the 
proper  granules  of  the  cell,  for  in  some  of  the  leucocytes  com- 
paratively few  granules  occur,  and  in  these  cells  the  proper 
granules  are  recognisable  though  unstained. 

The  granulation  is  not  unlike  the  glycogenic,  as  displayed  in 
the  leucocytes  after  treatment  of  blood-films  with  iodine  solution. 

'  Like  tho  acid-fjist  waxy  substance  of  the  tulHTcl*'  bacillus,  the  i^ranules  of 
the  eosinopliil  leiu-oeytes  retain  a  biitjht  red  colour  in  Itlood-fihns  treated  with 
hot  dilute  carbol  fuchsin  for  five  minutes  followed  by  5  per  cent,  hydric 
nitrat<'.  When  the  tubercle  liiicilhis.  however,  is  submitted  to  the  action  of  7.")  per 
cent,  alcoholic  solution  of  Scharlach  for  twenty-four  hours  in  the  cold,  it  remains 
uncoloun»d  and  so  differs  from  the  eosinophil  granules,  whicli  are  dyed  of  a 
russet  l>rown  bv  this  solution. 
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Ill  most  cases  the  iudiiie  reucliuii  presents  itself  as  a  diffuse, 
brown  coloration  of  the  cytoplasm  (jf  the  finely  granular  poly- 
morphonuclear leucocytes,  but  it  may  take  the  form  of  a  fine 
stippling.  A  still  further  likeness  is  to  be  found  in  the  occasional 
presence  of  similar  iodophilic  granules  in  the  plasma,  for  fine 
extra-cellular  granules  may  occur  also  in  the  Scharlach 
preparations. 

Although  the  iodophilic  reaction  may  be  seen  in  normal  blood, 
in  pronounced  degree  it  occurs  only  under  pathological  con- 
ditions, and  most  observers  are  agreed  in  viewing  it  as  evidence 
of  cell  degeneration,  brought  about  in  most  cases  by  a  toxic 
cause. 

We  exclude  this  explanation,  however,  for  the  reason  that  the 
Scharlach  granulation  is  not  to  be  observed  in  control  cover- 
glass  films  if  treated  with  absolute  alcohol  before  they  are 
transferred  to  the  dye.  The  glycogenic  reaction,  on  the 
contrary,  is  as  readilv  o])tained  after  this  treatment  as  with- 
out it.^ 

We  have,  moreover,  found  that  glycogen  is  uncoloured  by 
Scharlach.  If  fat-free  glycogen  (from  the  rabbit's  liver)  is 
dissolved  in  distilled  w^ater  and  precipitated  by  alcohol,  the  w^et 
sediment,  when  treated  with  Scharlach  for  forty-eight  hours  and 
examined  microscopically,  is  seen  to  consist  of  fine  spherical 
granules  which  are  quite  untouched  by  the  dye.  The  same 
sediment  stains  of  a  mahogany  brown  when  submitted  (after 
drying  on  an  albuminised  cover-glass)  to  the  action  of  iodine 
vapour  for  twenty  minutes,  and  afterwards  mounted  in  Ehrlich\s 
iodine  medium. 

The  absence  of  the  Scharlach  granulation  when  the  blood- 
films  have  first  been  treated  with  absolute  alcohol  excludes 
the  possibility  of  the  granules  being  blood-pigment  which  has 
been  ingested  by  the  leucocytes. 

We  have  found  the  Scharlach  granulation  in  some  of  the 
finely  granular  polymorphonuclear  leucocytes  in  cover-glass 
films  made  from  the  splenic  pulp  in  a  case  of  acute  peritonitis, 
the  films  having  been  fixed  in  formol  and  treated  precisely  like 
those  of  the  blood.  In  this  observation,  also,  the  exclusion  of 
blood-pigment  is  brought  out  by  the  fact  that  the  deep  brown 

^  J.  Barnicott,  "The  Iodine  Reaction  in  the  Leucocytes/'  'Journal  of 
Pathology/  vol.  xi,  1906,  p.  304. 
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granuli's  arc  ii<>l    l<>   Itc  seen   in   llic   films  shiincd   l»_v  licisIniKin's 
iiU't  liod. 

DtK'S  llu'  Sella  rl  a  el  I  iiTaimlal  ioii  i-cpi'csciit  a  suhst  aiic(!  in  wliicli 
I'at  is  ii«)t  free  Iml  coinhiiHMl  "''  Is  il  allied  to  lecitliiii  or  myelin, 
both  of  u  liieli  ai-e  known  to  occur  ni  many  kiinls  ol  cell  ? 

Lecitlnn  oidained  from  c'<^g-}'olk  is  not  coloni-e(l  willi  Scliai-- 
laeli.' 

In  sections  of  an  enlarn-ed  prostate  wliicli  wo  liavo  ox.'imined, 
altliouirli  ilie  prcvsence  of  fat  was  d(Mnonstrated  by  means  of 
Scliarlach  in  some  of  tin'  (>pitlielial  cells,  tlie  free  g-rannles  in  the 
acini  (irenerally  held  to  be  lecithin)  were  ([uite  nncoloui-ed. 

H\  the  same  want  of  coloui'ability,  Jifter  treatment  with 
form(»l,  niy(>lin  may  be  excluded.  ]n  mednllated  nerve  fixed  in 
formol  and  afterwards  teased  and  immersed  in  Scliarlach  solu- 
tion foi'  twenty-foui"  houi's,  the  myelin  of  the  individual  fibres 
exhibits  ]n'actically  no  coloration;  it  is  equally  unaffected  by 
osmic  acid   if  the  nerve  is  first  fixed  in  formol. 

As  regards  the  coloration  of  human  fats,  that  is,  of  their  fatty 
acids,  which  are  tlie  jn'oper  colourable  substances, pure  oleic  acid  is 
stained  of  the  typical  red  colour  with  75  per  cent,  alcoholic  solu- 
tion of  Scliarlach.  From  human  liver  Leathes  has  extracted 
another  fatty  acid,  the  colourability  of  which  we  have  been  able 
to  test  upon  cover-glass  smears. 

'J'he  smear,  after  being  treated  Avith  formol  vapour,  stained 
with  Scliarlach,  and  finally  washed  in  distilled  water  and  mounted 
in  Farrant^s  medium,  is  transparent,  and  of  an  orange  or  orange- 
l)rown  colour ;  it  ])resents  nothing  suggestive  of  the  Scliarlach 
granulation. 

From  human  heart-muscle  Leathes  has  also  extracted  a  fattv 
acid  other  than  oleic,  and  not  identical  with  that  from  the  liver. 
'J'lu"  fact,  however,  that  in  fatty  degeneration  of  this  muscle,  as 
studied  in  di])htheria,  the  fat  that  appears  free  in  the  fibre  is, 
from  its  first  appearance,  stained  of  a  biilliant  red  by  Scliarlach, 
sliows  tliat  whatever  fat  besides  olein  may  be  present,  it  is  not 
the  substance  constitutinof  the  Scliarlach  srranulation. 

There  is,  to  conclude,  the  possibility  that  the  granulation  is 
due  to  a  soap,  tlie  colloidal  nature  of  which  prevents  its  diffusion 
into  the  substance  of  the  cell. 

A'arious  fermentative  ca])abilities  have  been  ascribed  to  the 
T.  K.  Klliott  an.l  I.  Tuckett,  'J. .urn.  uf  Pliysi..]  .'  v<.l   xxxiv.  ]>  350. 
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leucocytes.  They  are  certainly  }M-ute(jlytic,  and  l)otli  aiuylolytic 
and  lipolytic  powers  have  been  attributed  to  them. 

It  is  conceivable  that  the  fat  droplets  on  their  first  appearance 
in  the  leucocytes  might  be  split,  with  the  resulting  formation  of 
an  intra-cellular  soap  arising  from  the  combination  of  fatty  acid 
with  calcium,  sodium,  or  potassium. 

Using  pure  oleate  of  calcium  (the  only  soap  of  the  three  not 
soluble  in  water)  we  find  that  cover-glass  smears,  after  being 
treated  as  the  blood-films,  fail  to  exhibit  the  dark-brown  colour 
and  opacity  of  the  Scharlach  granulation  ;  the  particles  take  a 
pale  brown  or  orange  tint.  This  soap,  moreover,  is  insoluble  in 
alcohol. 

The  pigment  granules  of  nerve-cells  are  held  to  contain  lecithin 
or  an  allied  fat-like  substance. 

We  do  not  find,  however,  that  the  pigment  of  the  cells  in  the 
locus  niger  of  the  human  brain  takes  any  colour  when  treated 
with  Scharlach;  the  granules  remain  of  a  rich  chestnut-brown, 
and,  moreover,  dis})lay  none  of  the  opacity  of  the  Scharlach 
granulation.^ 

The  observations  of  Lorrain  Smith,-  wliich  show  that  neutral 
fats  (like  olein)  may,  by  the  action  of  acids,  be  hydrolysed  and 
converted  into  fatty  acids  and  glycerine,  and  upon  this,  stain 
with  basic  dyes  which  fail  to  colour  the  neutral  body,  have  no 
bearing  on  the  present  question  ;  Scharlach  stains  the  neutral 
fat  and  the  fatty  acid  indifferently. 

For  the  present,  therefore,  we  are  forced  to  leave  the  nature 
of  the  Scharlach  granulation  undetermined.  Nevertheless,  its 
appearance  in  diseases  in  which  a  fatty  degeneration  of  the 
leucocytes  might  have  been  expected,  and  the  fact  that  in  some 
cases  of  acute  pneumonia  the  proper  Scharlach  fat-reaction  of  the 
points  in  the  cells  is  obtained,  whilst  in  others  it  is  the  brown, 
opaque  Scharlach  granulation  which  appears,  make  us  conclude 
that  the  granulation  is  indicative  of  a  degeneration,  and  seeing 
that  it  is  not  obtainable  after  the  treatment  of  the  blood-films  with 
absolute  alcohol,  we  conclude  that  it  is  allied  to  that  known 
as  fatty. 

^  In  sections  of  the  locus  nig-er  stained  by  Busch's  modification  of  the  Marehi 
method,  these  pig-ment  granules  acquire  a  blackish-brown  colour,  but  not  the 
full  black  which  fat  droplets  exhibit  in  degenerated  cells  when  stained  by  the 
same  method. 

'-  '  Medical  Chronicle/  1906,  p.  277. 
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1 1 1  list  r;it  iiiw"   the    piipci'   on    "  l'';illy    I  )('ti"('iic'r;il  ion   ol    the  l*loo(l/' 
by  S.  li.  ShalLock  ;iii(l  1^.  S.  iJud^^-cuii.      (l\  227.) 

Km.  1. — Two  fiiwly  •^naiuilar  iiolyiiiorpliomu-lcur  l(!UCOcyto8  from  tlw  })lo(>(l- 
filin  of  a  pationt  BiitVoriii^^  fr(»Jii  toxii'iniii  of  pregiiiincy.  TIk;  piiticnt  made  a 
i'um])It«to  n'l'ovcry  after  tlw  induction  of  labour. 

'riu>  t'clls  contain  many  reel  points  of  fat.   Free  fat  is  .si)own,  al.so,  in  llic  plasma. 

All  till'  preparations  were  made  by  fixinj^  the  blood-films  in  formol  vapour  in 
a  closed  vessel,  so  us  to  prev<'nt  dryin<^  ;  and  afterwards  stainin<^  in7o  percent, 
alcoholic  solution  of  IScharlach.  The  nuclear  stain  afterwards  used  was 
ha>mahim.     In  all  cases  the  red  points  in  the  cytoplasm  represent  fat. 

Fio.  2. — Two  polymorphonuclear  leucocytes  fiom  the  blood-film  of  a  patient 
suflFering  from  eosinophilic  pleurisy,  possibly  influenzal. 

Fig.  3. — A  polymorphonuclear  leucocyte  in  a  blood-film  from  a  case  of 
myela-mia.  There  was  severe  anaemia.  Death  ensued  shortly  after  the  pre- 
paration was  made. 

Fig.  4.  —Two  i)olymorphonuclear  leucocytes  in  a  blood- film  from  a  case  of 
acute  pneumonia.     The  patient  recovered. 

Fig.  5. — A  polymorphonuclear  leucocyte  in  a  blood-film  from  a  patient 
sufferin<i^  from  diabetes  and  lipaemia.  The  plasma  contains  numerous  points  of 
fat. 

Fig.  6. — Two  polymorphonuclear  leucocytes  in  the  blood-film  from  a  patient 
suffering  from  marked  chlorosis. 

Fig.  7. — A  polymorphonuclear  leucocyte  in  a  blood-film  from  a  patient 
suffering  from  carcinoma  of  the  pylorus,  and  who  was  very  emaciated  and 
ana?mic,  the  anaemia  being  of  the  chlorotic  type.  The  fat  droplets  are  of  con- 
spicuous size. 

Fig.  8. — Two  polymorphonuclear  leucocytes  in  a  blood-film  from  a  patient 
suffering  from  pernicious  anaemia. 

In  this  case  the  cells  are  loaded  with  fine  jDoints,  which  differ  in  their 
microphysical  characters  from  fat  in  that  they  are  wanting  in  transparency,  and 
are  of  a  deep  chocolate-brown  colour.  Similar  appearances,  named  for  con- 
venience "  Scharlach  granulation,"  were  found  in  a  series  of  cases  of  diphtheria. 
The  circumstance  that  in  control  preparations,  treated  with  absolute  alcohol 
before  being  placed  in  Scharlach,  these  i:)oints  do  not  appear,  indicates  that 
they  are  akin  to  fat. 

Fig.  9. — Two  leucocytes  in  a  blood-film  from  a  patient  suffering  from  acute 
pneumonia. 

In  the  finely  granular  cell  the  points  present  the  opacity  and  deep-brown 
colouration  referred  to  under  Fig.  8.  The  other  cell  is  a  coarsely  granular  or 
eosinophile  leucocyte.  The  normal  eosinophilc  granules  are  stained  of  a  pale 
chocolate-brown ;  this  is  the  usual  colouration  taken  after  treatment  with 
Scharlach,  and  it  is  unaffected  by  previous  treatment  of  the  film  with  absolute 
alcohol:  this  colouration  obtains  equally  in  normal  and  pathological  blood. 

All  the  figures  are  drawn  under  Zeiss  ■^\.,  Oc.  8. 


TABULA    A^lir, 

Ad  dissertationem   "  De  Sanguinis    Degeneratione  Adiposa," 

illustrandam. 

S.  G.  Shattock,  L.  S.  Dudgeon.     (P.  227.) 

FiGURA  1. — Duo  leucocyti  polyniorphonucleati  in  mulieris  sanguine  ex 
toxaemia  i^raviditatis  segrot*.  Pluriuia  puncta  continent  qua?  cum  liquore 
Seharlaeli  (75  per  cent,  ale.)  tincta  sunt.     Convaluit  seger. 

FiQURA  2. — Duo  leucocyti  polymorphonucleati  in  mulieris  sanguine  ex 
pleuritide  segrota? ;  multa  puncta  adiposa  continent. 

FiGURA  3. — Leucocytus  polymorphonucleatvis  in  hominis  sanguine  ex 
myelsemia  segi-oti.     Mortuus  est  ajger. 

FiGURA  4. — Duo  leucocyti  polymorphonucleati  in  hominis  sanguine  ex 
pneumonia  acuta  a'groti.     Convoluit  leger. 

FiGURA  5. —  Leucocytus  polymorphonucleatus  in  hominis  sanguine  ex  diabete 
cum  lipsemia  segroti.     Sanguinis  plasma  quoque  pvincta  adiposa  continet. 

FiGURA  0. — Duo  leucocyti  polymorphonucleati  in  mulieris  sanguine  ex  chlorose 
insigni  aegrota\ 

FiGURA  7. — Leucocytus  polymorphonucleatus  in  hominis  sanguine  ex  pylori 
carcinomate  agroti.  Puncta  adiposa  in  cytoplasmate  magnitudinis  insignis 
sunt. 

FiGURA  8. — Duo  leucocyti  in  luulieris  sanguine  ex  anaemia  perniciosa  aegrotse. 
In  cytoplasmate  continentur  puncta  insigniter  tincta,  magis  fusca,  autem,  quam 
rubra  ac  sine  pelluciditate  guttularum  adiposarum  propria.  Hac,  tamen, 
degenerationem  indicaro,  opinanuir,  haud  illi  dissimilem  qua  adiposa  habetur, 
quod  sanguine  prius  in  alcohol  absoluto  quam  in  liquore  Scharlach  immerso, 
puncta  non  discerni  possunt. 

FiGURA  9. — Duo  leucocyti  in  hominis  sanguine  ex  pneumoniit  acuta  agroti. 
Ex  his  in  uno  continentur  puncta  ut  in  figura  pracedenti.  Leucocyte  in  altero 
fusca  tincta  sunt  granula  eosinophila  normalia.  In  sanguine  et  normali  et 
abnormali,  etsi  sanguis  in  alcohol  ethylico  antequam  in  liquore  Scharlach 
immergitur,  hac  granula  similiter  colorantur. 
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I II  conclusion,  wo  (losii'o  lo  oxpi'css  oiii-  I  liaiiks  lo  I  )i'.  ( I .  liiick- 
niaslfi-  ;iii(l  (<»  Mr.  -1.  !'».  liCiillios  I'or  criticisiii  ;iii(|  liclj)  in  rcLj-Jird 
lo  forliiin  of  tlio  points  rwisi'd  hy  llic  investi<^}it  ion. 

M„i/  2l.s/,  \iH)7. 


'J  1 .    On    ci/sf in II rid    iri/h    din inoics. 
\\y    \\    II.   Tmii:i,|.;. 

In  \io\v  of  llu'  L^Toat  interest  attacliing  to  tin's  comlition  fi'oni 
a  |)liysiok)<jfical  })oint  I  desire  to  ])laee  on  record  tlio  results  of 
my  investigations  on  two  cases  in  wliieli  this  anomaly  occurred. 

'i'lie  first  was  a  case  of  a  young  man,  aged  28  years,  in  whom 
the  conditi(.»n  was  accidentally  discovered.  He  had  to  undergo 
an  ojKM'ation  which  involved  prolonged  rest  in  bed  and  so  1  was 
able  to  study  the  anonudy  from  several  points  of  view. 

I  determined  to  investigate  the  effects  of: — 

(1)  2  4  hours'  practical  starvation. 

(2)  The  administration  of  an  ahnost  completely  carbohydrate 
diet. 

(3)  An  excessive  meat  diet. 

(4)  The  administration  of  5  grammes  of  ty rosin. 

(5)  The  administration  of  4*6  grammes  of  the  patient's  own 
cystin. 

The  urine  as  ordinarily  passed  was  of  a  clear  yellow  colour 
and  had  a  large  deposit  of  cystin  crystals  with  some  oxalates. 
The  results  of  analysis  of  a  24  hours'  specimen  were  as  follows : 

Amount  .  .  .  .  .      1150  c.c. 

Total  nitrogen  ....       13-6  grammes. 

Uric  acid         .....       078  ,, 

Total  sulphates  as  SO3 

Total  sul})hur  less  cystin 

Aromatic  sulphates     .... 

Cystin  ..... 

Neutral  sulphur  less  cystin     . 

22'6  per  cent,  of  total.    S. 

The  urine  did  not  give  a  red  colour  with  Millon's  reagent. 

It  was  also  tested  by  the  method  of  Abderhalden  and  Schitten- 

elm(l).       The  urine  was  filtered  free  from   its  precipitate  of 

cystin   and  a  measured  cpiantity   was  taken,  stronglv  acidified 
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witli  glacial  acetic  acid,  and  evaporated  under  diiiiinislied  preH- 
sure  at  48^  C.  There  was  then  a  further  precij)itate  of  cystiii 
which  was  removed.  The  urine  was  still  further  evaporated  till 
no  more  precipitate  occurred  on  cooling.  The  resulting  j)recipi- 
tates  were  added  together,  dissolv^ed  in  warm  10  per  cent.  AMflO 
and  cooled.  No  precipitate  occurred  from  this.  The  ammoniacal 
solution  was  then  treated  drop  by  drop  with  glacial  acetic  acid 
till  the  reaction  was  just  short  of  neutral.  The  solution  was 
then  cooled.  No  precipitate  occurred.  Excess  of  glacial  acetic 
acid  was  then  added  and  the  cystin  precipitated.  This  precipi- 
tate was  collected,  dried  and  weighed.  The  spontaneously  pre- 
cipitated cystin  was  also  purified,  dried  and  weighed ;  from  these 
results  the  total  amount  of  cvstin  was  determined.     The  whole 

ft' 

of  the  cystin  was  thus  removed  from  the  urine,  and  if  any  tyrosin 
had  been  present  it  would  have  been  detected  as  well  by  this 
method.  The  presence  of  other  amido  acids  could  not  be  accu- 
rately determined  since  the  solubilities  of  the  j3-naphthalin  sulpho- 
chloride  compounds  of  the  various  amido  acids  have  not  been 
sufHciently  determined  to  allow  of  their  separation  from  one 
another.  The  solubilities  of  the  leucin  compound,  however, 
appeared  to  be  so  definite  that  the  reaction  was  tried,  to  see  if  any 
of  this  substance  could  be  separated  from  the  diamino  compound. 
For  this  purpose  the  urine  was  taken  after  the  removal  of  the 
cvstin  as  mentioned  above,  made  alkaline  w4th  X.  caustic  soda  and 
shaken  with  an  ethereal  solution  of  )3-naphtlialin  sulpho-chloride 
after  the  method  of  Abderhalden  and  Schittenhelm. 

After  the  removal  of  the  ethereal  solution  the  urine  was 
treated  with  5/N.  solution  of  HCl,  the  precipitate  collected  and 
treated  with  a  small  amount  of  cold  absolute  alcohol,  which,  on 
evaporation,  was  found  to  have  extracted  nothing  from  the 
precipitate,  thus  pointing  to  the  absence  of  leucin  since  the 
j3-naphthalin  sulpho-chloride  compound  of  this  is  easily  soluble 
in  cold  absolute  alcohol.  The  corresponding  compound  of  the 
diamenes  is  apparently  not  soluble  in  cold  alcohol. 

The  total  sulphur  and  sulphates  were  estimated  in  some  of  the 
urine  from  which  the  cystin  had  been  removed. 

By  these  methods  the  total  cystin,  sulphur  and  sulphates,  and 
the  presence  of  mono-amido  acids  were  determined.  On 
applying  Salkowski's  test  for  thio-sulphates  to  the  original  urine 
they    were   found    to    be    present    in    quantity.     Some    of    the 
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oriLriiial  urine  was  tlicii  IrcahMl  l»v  the  l»('ii/,()\  lat  mn  iiiclli(»(l  for 
(liaiiu'iu's.  A  ('(tjyiMiis  prccijjilalc  occiirnMl,  wliicli,  a  t  tci-  piii-ili- 
cafioii,  proved  to  l»e  l»eii/.(»yl  cadavei-iii.  This  was  dissolved  in  ;i 
small  aiMoiiiit  ot"  warm  alcohol  and  was  nol  precipitated  when 
added  to  a  larLife  amount  of  ethei-.  Tlie  meltini^-  point  of"  tliese  crys- 
tals was  altont  l.'?(rc\,and  "I  Liramme  contained  "00895  grammes 
of  N.  (estimated  as  ammonia,  u'iving  a  ])erccMitatre  of  8'95  of 
X..  t  he  calculated  percenta^-e  heini^'  9()."].  The  unprecipitated 
benzoyl  cadaxcrin  in  the  urine  was  also  separated  and  added  to 
the  other,  i'roin  these  results  the  total  amount  was  estimated 
alter  dryiiiLT  :iiid  calculated  to  be  0*968  grammes  for  the  24 
hours.  A  specimen  of  fioces  was  also  treated  after  the  method 
of  Haumjuin  and  Udranzsky  (-3).  A  benzoyl  componnd  was 
obtained  which,  after  having  Ijeen  dissolved  in  a  little  warm 
alcohol,  was  found  to  be  in  greater  part  precipitated  by  an 
excess  of  ether,  only  a  small  part  remaining  in  solution.  The 
precipitated  part  was  therefore  benzoyl  putrescin.  Its  melting 
])oint  was  174^  C,  and  it  was  found  to  yield  9*24  per  cent,  of 
X.,  the  calculated  percentage  being  9'24.  The  soluble  part  was 
benzoyl  cadaverin,  but  it  was  only  very  small  in  amount.  The 
quantity  of  benzoyl  putrescin  was  0*54  grammes. 

The  examination  of  urine  therefore  brouo-ht  out  the  followino- 

o  co- 

features : 

(1)  The  presence  of  cystin. 

(2)  The  absence  of  tyrosin  and  other  mono-amido  acids. 

(3)  The  excess  of  neutral  sulphur,  this,  in  addition  to  tlie 
cystin,  forming  22*6  per  cent,  of  the  total  sulphur. 

(4)  The  presence  of  cadaverin  in  the  urine  and  putrescin  in 
the  ftvces. 

(1)  Effect  of  clrtudl  starvation. — The  patient  having  to 
undergo  an  operation  no  food  w^as  taken  for  over  24  hours.  The 
urine  was  collected  on  the  day  of  operation  from  8  a.m.  to 
8  a.m.  on  the  following  day.  The  patient  had  taken  no  food 
since  midnight  of  the  day  of  operation.  Chloroform  was 
administered. 

The  results  of  the  analysis  of  the  urine  were  as  follows : 
Quantity  passed     .  .  .  800  c.c 

Total  nitrogen        .  .        5' 1.52  grammes. 

Uric  acid  ,  .        ()-4 

Total  sulphates  as  80^  .       0'31704 
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Total  sulphur,  less  cystin      .  ,       U'(377."i   <^nunme.s. 

Neutral        „  „  •  .        0"^')'3M\     „ 

Cystiu  ....        0-480 

Benzoyl  cadaverin    .  .  .        U-t]18  ,, 

From  these  results  it  will  be  si'eii  that  in  sj)ite  of  the 
])i'actical  abstinence  from  food  there  was  scarcely  any  alteration 
in  the  amount  of  cystiu  passed,  but  a  marked  reduction  in  the 
amount  of  cadaverin, 

(2)  Effect  of  an  altnost  jmre  carhohydrate  diet, — On  another 
occasion  the  patient  was  giv^en  a  diet  consisting  of  bread,  butter, 
rice,  fruit,  tea,  one  pint  of  milk,  and  no  meat.  The  urine  was 
collected  after  the  passage  of  the  morning  urine  on  the  day  of 
the  experiment,  for  the  next  twenty-four  hours. 

The  results  of  the  analysis  of  the  urine  were  as  follows  : 
Quantity  ....      1550  c.c. 

Total  nitrogen  .  .  .     9-114  grammes. 

,,     uric  acid 
„     sulphates  as  SO- 
,,     sulphur  less  cystin 
,,     neutral  sulphur  less  cystin 
,,     cystin 

„     benzoyl  cadaverin 
No  other  amido  acids  were  discovered. 

It  would  thus  appear  that  a  preponderatingly  carbohydrate 
diet  has  very  little  effect  on  the  cystin  excretion,  but  that  the 
diamene  excretion  is  diminished  about  60  per  cent.  This  is  in 
accord  with  the  observations  of  Leo  and  Garcia. 

(8)  The  effect  of  an  excessive  meat  diet. — The  patient  was 
i^iven  lib.  of  meat  in  addition  to  his  usual  food. 

o 

The  urine  was  collected  in  the  way  mentioned  above. 
The  results  of  analvsis  were  as  follows  : 


0-412 

0-8235 

1-1626 

0-3391 

0-57 

0-366 

Quantity    . 

1625  c.c. 

Total  nitrogen 

17-29   grammes 

„     uric  acid 

1-16 

„     sulphates  as   SO;^ 

2-04 

,,     sulphur  less  cystin  . 

2-4681 

„     neutral  sulphur  less 

cvstin. 

t/ 

0-4281 

„     cystin 

0-514 

,,     benzovl  cadaverin  . 

1108 

No  other  amido  acids  were  discovered. 


/'  n  TirTELF.  2r,o 

'I'lu'i'c  \v;is  tliiis  |)i';ict  ic;illy  in»  ;i  It  cnil  ion  in  iIm'  iiiiiniinl  of 
cvst  111  |i;i>-s(m1. 

The  t  nt;il  :mi<Miiil  ol"  siil|ilini'  \\;is  iiicrcii^ol.  'I'lic  (li;iiiiciiCS 
were  ;i  111  I  Ic  iiicrciiscd, 

(1)  Tlir  ffficl  of  fhf  fill iiiiiilsf ration  of  h/rosiit. — Tlic  )):iti('iit 
was  ufivcMi  5  j^-imihiiu's  of  tvrosiii  with  his  food.  TIh'  1\  r«i--iii  wjis 
opticnlly  ;ict  iv(>. 

TluM-(^  was  no  trace  of  tvrosin  to  lie  (h'tccfcd  in  the  urine. 

Th(*  IxMi/.ovl  conipoimd  ohtaiiuMl  fi'oin  the  urine  (<ii  l)enzoyl;i- 
tion  a|)|)(>ar(Ml  to  \)v  only  IxMi/oyl  ea<hiverin  ;  tlic  substance 
(U^scrilxMl  l)y  (larrod  and  Hartley  (I)  did  not  seem  to  Ix-  present. 

Ejffct  of  flic  ad iiii)iisf rol io)i,  of  ci/sfi)!. — In  addition  to  the 
ordinary  diet  4"()  ^-rainines  of  the  j)atient's  own  cystin  were 
administered.  In  order  to  obtain  tin's  amount  the  urine  was 
collected  for  a  ])rolong'ed  period  and  treated  with  glacial  acetic 
acid  and  a  little  chloroform.  The  urine  Avas  kept  in  the  cold 
and  the  resulting  precipitates  of  cystin  collected.  These  were 
subsequently  purified  by  dissolving  in  AMHO  and  re-precipitating 
with  glacial  acetic  acid.  In  order  to  accurately  investigate  the 
urine  for  the  purpose  of  this  experiment  it  was  collected  for 
three  days :  (1)  for  the  24  hours  before  the  administration  of 
the  cystin  ;  (2  and  3)  for  the  two  successive  24  hours  following. 
The  cystin  was  estimated  by  Abderhalden^s  method  (1).  The 
spontaneously  precipitated  cystin  was  collected  on  a  filter  and 
dissolves!  in  ammonia,  the  solution  was  added  to  the  urine, 
and  the  whole  was  accurately  measured.  A  definite  quantity 
was  taken  and  treated  by  this  process.  The  /3-naphthalin 
sulpho-chloride  process  could  not  be  used  for  this  purpose  because 
there  is  as  yet  no  method  of  separating  the  /3-naplithalin 
sulpho-cystin  from  the  similar  diamido  comjiounds.  '^J'he  urine 
was  also  treated  by  this  method  and  the  resulting  precipitate 
treated  with  a  large  quantity  of  hot  absolute  alcohol  and  allowed 
to  cool,  when  a  crystalline  material  separated  out,  which  was  in 
excess  of  the  amount  of  cystin  calculated  by  the  other  method. 
However,  the  amount  did  not  in  the  least  a]^proach  the  quantit}' 
of  cystin  administered,  so  that  the  results  obtained  by  this 
method  are  i-eallv  confinnatorv  of  the  other  on(>. 


18 


istnitiou. 

.stniti«jn. 

hours. 
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'Vhc  results  of  the  analyses  arc  : 

Twenty-ft)ur  hours  First  twi-^nty -four         Socontl 
l)rt'ce(.liii<(  iuluiin-  h<>ur.saft«'r  ailinini-  twenty-four 

AmouMt 

Total  nitrogen     . 

,,     sulphur 

,,     sulphates  . 

,,     neutral    sulphur 
less  cyst  in 

,,     cystin 

From  these  results  ifc  will  be  seen  that  the  cystin  was  not 
passed  as  such  in  this  case,  but  it  was  rapidly  excreted  as 
sulphates  and  other  less  oxidised  sulphur  compounds,  and  by 
Salkowski's  method  there  appeared  to  be  a  large  amount  of  thio- 
sulphates. 

The  following  are  the  important  features  of  this  case  : 

(1)  The  absence  of  other  amido  acids  besides  the  cystin. 

(2)  1'he  presence  of  cadaverin  in  tlie  urine,  and  of  putrescin 
in  the  fivces. 

(:3)  The  non-appearance  of  tyrosin  when  administered  by  the 
mouth. 

(4)  The  complete  destruction  of  cystin  obtained  from  the 
patient  when  given  by  the  mouth. 

(5)  The  small  influence  of  diet  on  the  cystin  excretion  l)y  the 
greater  on  the  diamenes. 

The  most  interesting  feature  of  this  case  is  the  fact  that  the 
patient  was  able  to  destroy  his  own  cystin  when  it  was  given  by 
the  mouth  after  it  had  been  purified.  Hexagonal  cystin  obtained 
from  proteid  was  not  added  to  the  ordinary  output  when  similarly 
administered  in  the  case  investigated  by  Alsberg  and  Folin  (5), 
but  in  that  of  Loewy  and  Neuberg  (6)  ordinary  protein  cystin 
given  by  the  mouth  was  added  to  the  usual  urinary  output  and 
very  little  destroyed,  but  when  cystin  from  a  cystin  calculus  was 
administered  it  was  broken  up  and  converted  into  sulphuric 
acid  and  less  completely  oxidised  sulphur  compounds.  These 
observers  held  that  the  difference  w^as  due  to  the  two  cystins 
being  different  bodies ;  that  the  hexagonal  cystin  obtained  from 
proteid,  the  protein  cystin,  was  an  a-amido-j3-thio  compound,  and 
that  the  calculous  cystin  w^as  a  /B-amino-a-thio  bod3^     They  also 
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roiiiid  I  li;il  I  heir  ]):il  iciil  w  lien  n'i\<'ii  lyi'osiii  oi'  ;is|);ir;iL:-iiii('  ncid 
l)\-  llic  iiioiilli  cxcrchMl  ;iliii(»st  llic  wliolc  ;iiii<iiiiit  iii  the  iii'ilic, 
'J'hesi'  ItciiiLT  Jil'^"  M-;iiiiiii«>  :icitls  tlicy  CMiicliKlcd  lli;il  1  licii-  cysl  i- 
nuric  piitiriit  \v;is  iiiiaMc  (o  (Ic;il  witli  a-;i  iiikIm  ncids  (•!  winch 
])rot(Mii  cvstin  is  one,  Imt  coidtl  ;icl  iijxtii  |-]-;iiiiiii()  iicids.  Tlicy 
li(d(l  llinl  (lu'sc*  I'csults  (■oidii'iiicd  tlicii-  \  icws  of  tlic  cnnst  it  iit  ion 
of  the  cNstins,  wliich  rcsidtcMl  IVoiii  t  hen- ch('iiiic;i  1  iii\('<t  i^iiit  ions, 
in  \\hi(di  they  shttwcMl  th:il  wliilst  I  hey  nti^ivcd  with  l'"ri('(|iii;i  iiii  (7) 
t  h;il  |)i-ot(Mn  cyst  ill  is  a-;iiiiiii()-/"]-t  hio  j  )]•(»]  lioiiic  acid,  the  cidcidous 
cystiii  is  an  isoinci- of  t  he  constit  lit  ion  /•J-aiiiiiio-«-t  hio  ])roj)ionic 
acid.  liatcr  rcscarcdu^s  hy  l']inil  I*'is(di(M-  and  Snzjiki  (8)  liowevcr 
tend  to  show  thiit  llie  two  cystius  arc;  not  rciilly  different,  but 
tliat  (li(^  a])|)ar(Mit  dilVoreiiccs  can  l)c  explained  by  tlie  presence 
of  impurities  in  tlie  calculus,  since  tliey  wx're  able  to  sliow^  tliat 
some  calculi  obtained  from  the  same  source  as  Loewy  and 
Neuberg's  contained  ty rosin. 

Cystinuric  patients  also  differ  very  much  as  regards  the 
presence  of  other  amido  acids.  In  this  case  no  other  mono- 
amido  acids  were  found  in  the  urine.  Tyrosin  with  or  without 
leucin  was  present  in  the  cases  recorded  by  Piccini  and  Conti  (9), 
Moreigne  (10),  Percival  (11)  and  in  the  case  of  Abderhalden 
and  Schittenhelm  (12).  In  the  cases  examined  by  Alsberg  and 
Folin  (5),  C.  E.  Simon  (13)  and  Garrod  and  Hurtley  (4)  the 
urine  contained  no  other  mono-amido  acids  even  after  adminis- 
tration by  the  mouth.  Garrod  and  Hurtley  (4),  however,  found 
in  their  case  on  several  occasions  a  substance  which  yielded  on 
benzoylation  of  the  urine  a  crystalline  body,  the  melting  point  of 
which  was  205°  C,  and  after  the  administration  of  tyrosin  another 
substance  occurred  which  on  benzoylation  gave  rise  to  a  crystal- 
line compound  which  melted  at  253°  C.  and  was  not  therefore 
the  di-benzoyl  tyrosinamide  of  Orton  (15).  Txidtker  (14)  also 
obtained  in  his  case  on  the  benzoylation  of  the  urine  a  benzoyl 
compound  which  melted  at  203°  C. 

It  was  not  possible  to  make  any  observations  in  the  case  here 
recorded  on  the  behaviour  of  the  diamido  acids  when  adminis- 
tered by  the  mouth.  The  old  view  that  the  presence  of 
diamenes  in  the  excreta  is  due  to  a  peculiar  form  of  bacterial 
decomposition  lias  now  been  shown  to  be  erroneous  since 
Moreigne  (10)  and  C.  E.  Simon  (13)  ind(»pendently  have  shown 
that    their  presence  is  perfectly  })arallel  with  the  occurrence  of 
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tliu   inoiio-aniidu   acids    in   the   iiriiii'   and  is  similarly  dm*  to  the 
sanii'  ai'it'stctl  nii'tabolisni  «>nly  aft't'c-tin<^  tlie  dianiido  acids. 

The  administration  of  argiuin  in  the  case  of  Neuljcrg  and 
Loewy  (6)  gave  rise  to  the  appearance  in  tlie  urine  (jf  ])utrescin, 
and  of  lysin  to  cadaverin,  tlie  urine  previously  contaiidng  no 
diamenes. 

Tlie  only  difference  between  the  mono  and  diamido  bodies  in 
these  cases  is  that  the  former  may  be  excreted  unchanged 
Avhereas  the  latter  undergo  slight  change. 

Thus  lysin  loses  CO.,  and  becomes  cadaverin. 

Lysin,  CH,.NH2.(CH.)3.CH.NH,COOH. 

Cadaverin,\^H,"!NH,(CHo)3.CH,NH,. 

Arginin  loses  COo  and  cyanimide. 

Arginin,  C(NH).NH.CHo(CH,)..CH.NlI,C(X)ll. 
XH,CN.COo.NH,CH,(CH3),.CH,NHo. 
Tetrametliylene  diamene. 

Experimentally  this  result  has  only  been  obtained  in  the  case 
of  Neuberg  and  Loewy  (6),  but  not  in  Garrod  and  ilurtley's  (4). 

It  would  thus  appear  that  the  only  feature  that  cystiiuiric 
cases  have  in  common  is  the  presence  of  cystin,  and  that  they 
differ  widely  in  their  behaviour  to  other  amido  acids,  both  when 
given  as  such  or  as  natural  proteid.  It  is,  therefore,  probable 
that  other  cases  of  disordered  proteid  metabolism  may  occur  in 
which  the  cystin-yielding  fraction  may  be  normally  broken  uj), 
and  so  nothing  will  be  present  in  the  urine  to  attract  attention 
unless  the  urine  be  S3\stematically  investigated. 

The  investigation  of  this  case  also  affords  an  oj^portunity  of 
tracino-  the  fate  of  proteids  in  the  bod  v.  Phvsiologists  are 
growingly  of  the  opinion  that  the  intestinal  mucosa  has  ferments 
which  dentrify  the  amido  acids,  and  that  these  are  absorbed  as 
fatty  acids  and  ammonia.  In  this  case  it  would  appear  that  all 
the  cystin  occurring  in  the  urine  was  derived  from  tissue  cata- 
bolism,  since  starvation,  diet,  and  the  administration  of  cystin  by 
the  mouth  did  not  increase  the  output.  The  starvation  experi- 
ment shows  that  the  tissues  of  the  patient  were  deficient  in  a 
ferment  which  normally  removes  the  sulphur  part  from  the  thio- 
amido  compound,  and  the  diet  experiments  seem  to  show  that 
the  thio-amido  com])ounds  cannot  be,  to  any  great  extent, 
absorbed  as  such,  since  having  evidence  of  the  deficiency  of  the 
tissues    in    the    suljdiur-removing    ferment,    variations    in    diet 


'rvriKn n   ri:vi:i!  -id:; 

.sliuiild  he  Inllowt'd  1 1  \  dirccl  v;i  i-i:i  I  inns  in  llic  cvslin  cxcrcl  ion, 
i'S|M'ci;ill\  wlicn  pure  cy si  in  is  ;i(lnnnislci-c(l.  All  I  In-  ('X|)('i-iin('nts 
on  f\>l  inui'ic  piilicnis  willi  llic  ('\cc|»lion  ol  tliiit  ol  liocwy  iiiid 
Ni'ulx'l'LJ'i'r  (())  il|t|M';ii-  (o  lc;id  Id  I  lie  siiliic  coiicl  nsioii.  II  till) 
I  liio-;iniido  ncids  wcfc  iihsoritcd  ;is  sncli  t  lien  tlic  ddiciciicy  of 
t  lie  snl|)linr-rt'ino\  inLi"  fci'ini'iil  in  llic  ( issues  slioidd  ;dlo\v  oi  llii; 
LiTiMliT  |);irl   of  tlii'sc  liodics  |o  ('sc;i|i('  iincli;i  nu'cd  in  llic  iinnc. 

I  ;d>o  li;id  I  he  o|)|)orI  iiiiil  \'  of  c.\;iniin;^"  ;i not  licr  ciisc;  ol  cystl- 
nuri;i  in  wliirli  there  wci'c  no  other  inoiio-jiinido  jicids  ))rc'.s(!nt, 
hut  the  ui-ine  also  contiinicd  some  cjid;!  \'erin.  A  specimen  ot 
Heees  could  not   l)i>  ol)l;ii!ied   lor  e.\;iniiii:it  ion. 

In  conclusion  1  desii-e  to  lliiink  Mr.  (lodlce  and  \)v.  Kean  lor 
allowing  me  to  investigate  their  eiises. 
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'2'-.    .1  cd.st:  (if  t ij iiJioid  fcct^r  diayiiostd  oil  the  ctfjJilU  daij  hij  Idoud 
culture  i)i  the  abifence  of  the  ayylutluation  reaction. 

]U-  T.  J.    IloKM.i.:ij. 

Kecknt    observations     made     upon     ])atients     sulTering     from 

typhoid    fever   liave   shown    that   the    typhoid    l>acillus    can    he 

cultivated  fr<»m  the    blood    in    a    very  considerable  proportion  of 

ca.ses  of  the  disease.'      A    single  case  of  successful  blood  culture 

'  In  nearly  JK)  jx-r  cent,  durin;.,'  the  first   \v»M'k   juc«»rdin;^'  t«t  .Mxl.  '  l>;utir. 
Tiusclienhuch,'  Auf.  In,  IIKMI,  p.  75. 


wuuld  not,  tlii'i-i'foi-i',  st't'iii  to  deserve  the  iKjtice  of  this  Society 
were  it  not  thiit  tlie  })reseut  instance  possesses  some  points  of 
special  interest. 

The  patient  was  a  youni»;  man,  a;_'-i'd  11  years.  lie  was  taken 
ill  on  November  2()th.  Seen  in  consultation  on  Decemlier  '^rd, 
the  eighth  da}'  of  his  illness,  the  chief  clinical  features  were  hij^h 
continued  fever  ( 103^-104°  F.),  headache,  marked  delirium,  and 
slight  general  bronchitis.  The  presence  of  a  urethral  discharge 
had  suggested  the  ])ossible  existence  of  gonococcal  blood  infec- 
tion. There  was,  however,  no  arthritis,  jind  no  evidence  of 
endocarditis.  A  series  of  investigations  yielded  the  following 
results  :  (1)  Films  made  from  the  uretliral  {)us  showed  the 
presence  of  a  few  gonococci.  (2)  A  leucocyte  count  showed  the 
presence   of  a  leucopenia,  the  white  cells  numbering  1400  only. 

(3)  A  blood-culture  was  undertaken,  the  technicpie  consisting  of 
the  withdrawal  of  5  c.c.  of  blood  from  a  vein  in  the  forearm  and 
the  inoculation   of  four  broth  tubes  and  two  sloped  agar  tubes. 

(4)  The  marked  leuco])enia  suggested  that  the  disease  might  be 
typhoid  fever ;  AVidal's  test  was  therefore  performed,  with  the 
result  that  a  1  in  20  dilution  of  the  blood  gave  a  few  clumps  at 
the  end  of  an  hour  ;  a  1  in  40  dilution  gave  no  clumps  at  the 
end  of  an  hour.  With  the  possibility  of  ty})hoid  fever  still  in 
mind,  however,  the  contents  of  two  of  the  blood  broth  tubes 
were  added  each  to  50  c.c.  of  broth,  it  being  usually  held  that 
considerable  dilution  of  the  blood  is  necessary  to  obtain  growth 
of  the  typhoid  bacillus.  All  the  tubes  were  then  incubated  at 
37°  C  In  twenty-four  hours  there  was  no  visible  growth  in  any 
of  the  tubes,  but  in  forty-eight  hours  a  Huffy  growth  appeared 
in  the  blood  clot  of  the  two  broth  tubes  which  had  not  been 
specially  diluted,  the  broth  outside  the  clot  remaining  clear.  It 
was  not  possible  to  count  the  colonies,  but  they  were  very 
immerous.  The  two  large  tubes,  containing  the  blood  much 
diluted,  showed  uniform  turbidity.  In  the  blood-agar  tubes 
growth  had  also  appeared  at  the  bottom  of  the  slopes.  On 
examination  all  the  tubes  yielded  a  motile,  Clram-negative 
bacillus  morphologically  resembling  B.  fi/pJiosns.  The  serum 
from  each  of  two  patients  convalescing  from  undoubted  typhoid 
fever  clumped  this  bacillus  rapidly  and  comj)letely  with  a  dilu- 
tion of  1  in  80.  The  nature  of  the  disease  was  therefore 
reported  to  be  typhoid  fever.     Classical  reactions  were  given  by 
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llu-  ( •ruiiniMii  III  tlic  course  of  ihc  iicxi  lew  (l;i\s  in  milk,  ii(iitr;il 
wA  l)r(ttli,  sli:ik('  LiliK'nsc  gclaliii,  liiclosc  litmus  hroUi  iiiid 
M  r(  "(til key's  medium. 

'I'lic  piilieiit  deNcloped  rosc-sputs  ('i<^lit  days  aflcr  llie  Idood- 
I'ullure  liad   l)eeii   pei'lnrmed. 

The  jioinlsol'  interest  in  tin's  case  are:  (1)  the  eai'ly  diag'Dosis 
(tt  I  lie  diseas(>  l)y  means  oi"  hlood-eulture ;  (2)  tlie  demonstration 
o(  the  bacilli  in  tlie  blood  before  tlie  a])})earaiice  (jI  the 
agglutination  reaction  ;  {•))  tlie  co-existence  of  a  marked 
leueo])cnia  with  a  large  number  ol"  bacilli  in  the  systemic 
blood  stream  ;  and  (Ij  the  Facility  with  which  the  organism 
grew  without  liaving  resource  to  high  dilution  by  the  medium, 
or  to  the  addition  of  such  substances  as  ox-bile,  etc.  This 
last  observation  raises  the  question  wliether  any  such  special 
precautions  are  really  necessary  in  order  to  cultivate  the 
bacillus  from  the  blood  in  ty})hoid  fever,  ikit  it  may  be  that 
in  this  particular  case  the  bactericidal  powxu*  of  the  blood  for  B. 
tj/pliosus  was  exceptionally  low^ ;  the  number  of  bacilli  per  cm.  of 
the  patient^s  blood  was  certainly  very  large.  It  was  chiefly 
owing  to  this  last-mentioned  fact  that  a  bad  prognosis  was 
given  in  the  case  ;  and  this  was  justified,  for  the  patient  died 
of  heart  failure   on  the  eighteenth  day  of  his  disease. 

January   15///,   1907. 


23.  .1  lliird  ca^c  of  influenzal  endocarditis  diagnosed  hij  hlood 

cultnre. 

]W    T.    J.    HOKDER. 

Nine  months  ago  I  read  a  i)ai)er  before  this  Society,  in  which 
were  described  two  cases  of  endocarditis,  due  to  Pfeiffer^s 
B.  inflmnizn'}  A  ])ure  culture  of  the  bacillus  was  obtained 
from  the  blood  of  each  patient  on  more  than  one  occasion,  and  in 
both  cases  jwst-morUin  observations  confirmed  the  existence  of 
this  organism  in  the  heart  valves,  other  organisms  being  absent. 
I  suggested  at  the  time  that  the  occurrence  of  PfeifFcr's  bacillus 
a^  a  cause  of  ulcerative  endocarditis  was  j)robably  not  rare.  I 
am  able  to-night  to  re})ort  a  third  case  of  endocarditis  in  which  a 
pure  culture  of  B.  htflurnziv  was  isolated  from  tlu'  blood  during 
life. 

»  Trails,  rath.  Sue.  Loiul.,  1<J06,  p.  58. 


'M6  INFLUENZAL    ENDOCAHDITLS. 

'I'ht*  piitieiit  was  ii  postman,  iiL(t'd  'A)  years,  ailiiiil  tod  to  St. 
Harthuloiiiew's  Hospital  uikU'I*  tlie  care  of  Dr.  Samuel  West,  by 
wliose  kind  permission  1  am  al)le  to  refer  to  the  case.  He  had  had 
rlieiimatic  fevx'r  when  tweiity-tliree.  'J'he  onset  of  his  fatal  illness 
was  insidious,  and  it  is  proba])lo  tliat  its  duration  was  at  least  four 
months.  The  cdinical  picture  was  that  of  a  case  of  chronic 
ulcerative  endocarditis;  there  was  nothint>-  to  suggest  the  nature 
of  the  causal  organism.  The  techni([ue  of  the  blood-culture  was 
that  described  in  the  comnumication  already  referred  to.  In 
each  of  the  blood  broth  tubes,  as  well  as  u{)on  the  agar  slopes, 
minute  colonies  appeared  in  twenty-four  hours,  easily  counted 
in  forty-eight  hours.  It  was  estimated  that  not  fewer  than  tifty 
colonies  were  present  in  each  cubic  centimetre  of  blood 
examined.  The  organism  showed  several  of  the  features  noted 
in  the  previous  paper.  Thus,  the  individual  members  of  the 
culture  in  the  original  tubes  were  highly  coccoid  in  form,  and 
when  seen  as  definite  short  bacilli  they  presented  a  bipolar 
appearance.  Casual  observation  might  have  passed  the  film  as 
being  that  from  a  culture  of  a  short  streptococcus.  Again, 
second  and  third  subcultures  of  the  organism  were  obtained 
without  the  addition  of  blood,  and  the  colonies  in  the  first  sub- 
culture on  agar  were  large  and  opaque.  Later  subcultures, 
however,  gave  the  characteristic  dew-drop  colonies  and  failed 
to  grow  without  the  use  of  blood.  Gram-staining  was,  in  all 
the  cultures  examined,  persistently  negative. 

Unlike  the  two  cases  })reviously  described,  the  leucocytosis  in 
this  case  Avas  low  (10,000),  thus  resembling  the  cases  of  chronic 
streptococcal  endocarditis. 

Death  occurred  rather  siuldenly  two  weeks  after  the  blood 
culture  had  been  undertaken.  A  pufit-inortfin  examination  was 
not  obtained. 

In  view  of  the  })resent  difficulties  in  deciding  the  exact  role  of 
Pfeiffer's  bacillus  in  the  causation  of  influenza,  the  occurrence 
of  these  cases  of  chronic  septict\3inia  due  to  this  organism 
obtains  additional  importance.  That  it  is  possible  for  the  blood- 
stream to  swarm  with  this  organism  and  for  the  ])atient  mean- 
while to  be  free  from  any  acute  symptoms  would  appear  to  be  a 
serious  difficulty  in  accepting  Pfeiffer's  bacillus  as  the  sole 
causal  agent  in  the  disease  clinically  termed  influenza. 

Januanj  lotJi,  1907. 


ACM^niAc  M'i:rii.\L(f('s  oiAin.w  i:miii:\(>m.\.  -ji;; 

•_' I .    .1//    ni'urd'mc   ((finlKifniis  nr<inii  II   riiihri/oiiiii ,  irilli    rriiin  rh's   im, 

I  he  J>(lfllt)i/i  III  sis  III'  Ihf  sn  ni/liil  ill  ruinlil  rijsl   nj    Ijir  ordri/.' 

\\\      S.     (i.     SlIAI'KM'K. 

(Willi      IMilIrS     \\,     \,     XI.) 

Pi'  (H'di'li  ('iiiln'i/oiiiiif''  ilinxliiiii   iii-ii  I'll  Kicn  <ic('i>/ni  lo. 

{i\\u\  l:il)iilis   l\,  X,  XI.) 

Sr.MMAIMlM. 

Imii;i:V()M\  ([iiod  in  ovarii  cystciii  pi-ojicil  lU',  ni('iiil)i*is 
(luobiis  iiifei'ioi'il)iis,  nule  auteiii  evolutis,  pi-rdit  inn  cM, 
viilvA  iusuper,  atqiie  processu  })arvo  et  [)liiiiu,  (|ni  meiu- 
l)rnni  supcrius  seel  inforine  repra3sentat. 

E  cute  in  pul)is  situ  pili  lougiores  cleuse  excrescunt. 
X'^onne  potest  hoc  ascribi  ad  secretionem  (puundnm  iii- 
ternaui  autositi  ([\v^Q  ad  parasitum  cum  sauguiuo 
accessit  ? 

Enibryomatis  super  portionem  cute  tectam,  apparet 
cavmn  in  (pio  intestinunij  utraque  extremitate  autem  ini- 
perforatum,  contiuetur. 

In  telA  adiposa  ex  qua  moles  pra3cipue  constat,  dis- 
sectione  monstrantur  })elvis  informis,  columni>3  ([uoque 
vertebralis  ossa,  illaque  membrorum  duorum  inferiorum. 

Tumor  a  muliere,  viri>-ine,  ablatus  est. 

Dentium  et  ossium  pra\seuli:i  in  eystibns  ovarii  der- 
moidibus,  pal  liogenesem  [)rol)al  liarum  cystium  ab  ilia 
cystiinn  aut  trnnci  aut  cervicis  aut  faciei  difFerre. 

C'vstis  ovarii  dermoides,  ut  a|)i)ellatur,  cvstis  embrvo- 
matosa     sive    tei'atomatosa    liab(>ri     debet,     embryomate 

'  This  paper  wa.s  coiiiiiiuniciited  to  the  Society  in  Novciiiln'r,  1'.M)1,  luit  for 
various  reasons  its  piiMication  in  tlw  "I'ransactions  '  has  Ix'on  delayed.  A  full 
report  of  it  api)cart'd  in  tlie  '  Hritish  Medical  Journal  '  c»f  Nuvenil»er  'Ah,  liK.)4, 
thou^li  sevenil  addition.s  are  made  in  the  present  eonnnunieation. 
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(livt'i'su  t'voluto  ;  ca.Mihus  in  (|uil)U,stlam,  (jiiideiii,  iierv(j- 
I'uiii  apparatus  iiichiditur  centralis. 

Ill  L'XL'Hiplis  iioniiullis  teratoma,  sicut  tehu  adiposiu 
eniineiitia  apparet,  ussibus  absentibus,  sed  cute  pilifera 
iuduta,  et  in  ovarii  cysteni  projecta  cujus  a  pariete  ipsfi 
pili  absunt.  Ovarii  teratoiuata  comparari  insuper  possunt 
cum  i^eminorum  fetu  acormo  aut  acardiaco  aceplialo  aut 
amorplio. 

Nunc  de  ovarii  teratomatis  patliogeuese,  adversus  li\  po- 
tliesem  vulgarem,  ([uA  discitur  teratoma  embryonem 
im[)actam  esse,  oppoui  ])ossunt  et  magna  ejus  freipientia 
in  ovario,  et  magna  raritas  cystium  in  testieulo  similiiun. 

llanc  liypotliesem,  ergo,  pro])onere  audeo,  ([uod  tera- 
toma ovarii  cystis  ex  ovo  embryonis  fertilizato  oritur. 
Do  fertilizatione  end)ryonis  ovi,  illam,  ut  opinor,  efficiunt 
spermatozoa  qm\3  in  excessu  membranam  ovi  primi  per- 
forant,  tempore  fertilizationis  sna3,  et  inter  blasto- 
dermatis  cellulas,  nnum  ovorum  embryonis  ipsius  fertili- 
zare  i)arata  postea  jacent. 

Ha3C  hypothesis,^  ut  ilhx  Parthenogenesis,  maturationem 
ovi  in  embryone  pra3maturam  (id  est  globulorum  pohirium 
extrusionem)  postuhit. 

Phenomenon  autem  parthenogenesis  generibus  anima- 
lium  tarn  minus  evolutis  limitatnr  ut  opinari  difficile  est 
Parthenogenesem  tani  frequentissime  in  honiine  e venire 
quani  ovarii  teratomatum  exenq)la  })ostulant. 

De  cystibus  testiculi  dcn'uioidibus  liaberi  potest  glan- 
dulani,  in  (jua  cystis  includitur,  ovotestem  fuisse. 

Testiculi  cystium  raritas  cum  raritate  ovotestis  humani 
cono-ruet. 

Observationes  deinde,  a  Schlagenhaut'er  confectae 
de    testis    deciduomate    (|uum    membranarum    fcjetalium 

^  Epiembryogenesis  appelletur. 
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cNdllll  iitlicin  |»(»>t  lllclii ,  coiiLil'llclil  ,  (|ll(i(|ll(',  ciiiii  liac 
li\  |)ol  licsc,  ([Uotl  cNslis  mil  ()\;irii  mil  LcsLifuli  (Iciiiioidcs 
I'X  ovo  (Miihi'voiiis  Icrl  ili/iito  oi'itiii'. 

Of  till-  hiruf  iiiiiiilicr  of  (Icriiioid  cysts  of  tlic  oviii-y  wlilcli  Iiavo 
nassi'tl  iiikIcm'  iii\'  (ihscrN  ;iI  i<  tii  lliis  is  ilic  iiiost  rein;!  rk:i  hlc  Nut 
(»nl\-  Ii:is  il  the  iiilcrrst  :it  t  iicliiiiLi'  to  \vli;il  is  merely  r;ire  or 
iMirioiis,  Imt  it  possesses  tlie  lii^'lier  iiii])ortiiiic(;  of  j)i'oviii<^' 
l)i>yoii(l  (lispiitt^  w  li;it  tlie  \vi\c  iiiilin'e  of  siicli  cysts  is;  ;iii<l  lastly, 
il  lias  suo'o-osted  to  me  a  llieorv  in  ro""ar(l  to  the  i)atlio<!-('ii('sis 
of  these  eysts  wliieli  1  veiiture  to  offer  for  consideration  in  tlie 
present  ])a])er.  1  may  first  describe  tlie  preparation  in  detail 
and  aflerwarils  proceed  with  the  reflections  i-aised  ])\  it. 

Description  of  the  Specimen. 

The  ovary  was  removed  in  February,  1903,  by  Dr.  (\  J. 
Cullingworth,  to  whom  I  am  indebted  for  the  oppoi'tunity  of 
recording  it. 

The  patient  was  a  single  woman,  aged  33  years,  who  had  for 
two  years  noticed  some  swelling  of  her  abdomen.  She  had  not 
experienced  any  pain  until  a  fortnight  before  her  admission  into 
St.  Thomas's  Hospital.  Double  ovariotomy  was  performed  on 
February  2nd.  The  right  tumour  forms  the  subject  of  the 
present  communication  ;  the  left  ovary  was  the  seat  of  a  large 
'^  dermoid  cyst,''  which  contained  numerous  hairs,  but  no  teeth 
were  stated  to  have  been  observed  in  it.  'I'he  specimen  has  been 
bisected  but  not  mesially,  so  as  to  form  tAvo  preparations  which  I 
have  thus  described  in  the  Teratological  Catalogue  of  the 
^fnseum  of  the  Roval  Colleofe  of  Sur"-eons. 

4526  c.   Portion  of  a  large  multilocular  cystoma  of  the  ovary. 

One  of  the  secondary  cysts  has  been  laid  open  to  display  a 
projecting  teratoma  in  which  the  indications  of  a  second  foetus 
are  unusually  evident. 

The  projection  in  (piestion  consists  of  an  oval  body  about 
0  cm.  (2g  inches)  in  its  chief  diameter,  is  .sessile  at  one  end  on 
the  wall  of  the  containing  cyst,  and  is  at  ])rt>s(Mit  constituted 
only  by  its  covering  of  true  .skin  ])rovided  with  downy  hairs,  the 
interior  liaving  l)een  removed  l)y  dissection. 

From     tlie     fri'e.     broader    end     there     project     two     almost 
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syiiiiiiitiicul  processes  wliicli  represent  lowiT  extreiiiities.  No 
ilistinct  sul)divisious  indicative  of  di^-its  are  j)resent,  tliougli  the 
end  of  each  is  irrej^^ularly  cleft  in  a  nianiici-  wantinjr  elsewhere, 
and  the  epidermis  on  one  aspect  is  notaUly  thickened  and  liair- 
less,  as  on  the  sole  of  the  foot. 

One  of  the  lower  extremities  (the  ri^^^ht)  has  been  divided,  the 
sectional  snrface  showing  an  elongated  thin-walled  skeletal 
element  representing  one  or  more  of  the  bones  of  a  limb  ;  the 
bone  itself  measnres  abont  I".')  cm.  in  length  and  has  lieen 
emptied  of  the  adipose  mednlla  which  filled  it.  A  similar  process 
is  present  in  the  opposite  limb. 

Between  the  lind)s  are  two  distinct  'Ma])ia''  bounding  a  cleft 
•5  em.  in  length,  behind  which  is  an  area  of  smoother  character 
presenting  a  median  perineal  ridge  or  raphe,  whilst  in  front,  in 
what  would  correspond  with  the  pubic  region,  the  skin  bears 
long  pale  hairs.  There  are  no  Imirs  on  any  portion  of  the  cyst 
into  which  the  teratoma  projects,  nor  has  its  interior  any  of  the 
characters  of  skin,  the  integument  of  the  parasite  ceasing 
jibruptly  at  the  base  of  tlie  latter  as  it  does  normally  at  the 
insertion  of  the  undjilical  cord,  oi-  amniotic  junction.  At  the 
base  of  the  teratoma  there  is  a  second  cavity  (ccclom),the  wall 
of  which  is  ([uite  smooth,  and  loosely  adherent  to  the  central 
part  of  that  portion  of  the  wall  which  lay  on  the  adipose  tissue 
and  bone  constituting  the  trunk,  is  a  well-developed  blind  coil  of 
intestine,  furnished  Avith  a  thick  nuiscular  coat. 

Microscopic  section  of  the  gut  shows  a  mucosa  of  lymphatic 
tissue  and  simple  tubular  glands,  a  muscularis  nuicosie,  and 
succeeding  this  two  thick  layers  c)f  unstriped  muscle  circularly 
and  longitudinally  disposed. 

The  space  in  which  the  intestine  lies  may  be  regarded  as 
peritoneal. 

4526  i>.   'J'lie  remaining  })ortion  of  the  foregoing  specimen. 

The  divided  surfaces  of  what  represent  the  trunk  of  the 
parasite  and  the  right  of  its  lower  limbs  consist  of  adipose  tissue 
invested  with  skin  and  containing  the  osseous  structures  next 
described.  The  bone  in  the  right  lower  extremity  is  the  other  half 
of  that  shown  in  the  divided  snrface  of  the  same  extremit}'  in  the 
preceding  preparation,  the  soft  adipose  medulla  being  left  in  situ. 

In  the  trunk  of  the  parasite  the  skeleton  has  been  displayed 
by  dissection  almost  in  its  entirety. 


N.    (1.   SIIATTOCK.  '27\ 

The  cliicr  [Kti'l  inii  coiiiiii-ivcs  t"(»iii-  (ir  IIP  »!•('  Ihillciicfl  clciiiciits 
clnsclv  coimccliMl  l)\  iiil('r\('iiiii'j"  lines  nl'  carl  ihiu'c,  1  lie  cliicl  of 
wliicli  i>  l'iii-iiislic(l  willi  a  iiciira  1  ai'cli  of  ctuiipacl  (jsscoiis  I  issue, 
llic  wIidIc  rt'j)i-('sriil  ini:"  an  al)<)iiiv('  spinal  coliiimi.  Tlic  coliiinii 
IxMi's  I  wo  s\  niiMcl  rical  a|t|)(Miilau'('s  wliidi  to^oLluu"  JMJiy  Ix; 
vit'WcMl  as  the  pelvic  Liirtlle  ;  I  hat  of  llic  Id't  side  lias  been  fully 
e\]>()se(l,  and  consists  of  an  eloiif^'ated  elcnienl  2  cm.  in  len<^tli, 
riiniislied  willi  an  expandeil  lower  end  to  wlii(di  is  {ipponded  a 
l)nll)oiis  enlarL;'(Mnent  1  cm.  lon^*.  The  distal  end  ol  t  Ikj  pr(jximal 
or  lirst  of  these  ehMiKMits,  liowever,  is  not  iiioroly  eiil;n'i»"ed  hut 
prodiKHMl  towards  (lie  mid(lh>  line  hy  me;ins  of  a  t  riaiiLi'iilar  process 
the  ap(>x  of"  whicdi  litvs  in  apposition  with  a  precisely  similar 
])rocess  from  the  bone  of  the  oj)posite  side.  The  })aired  elements 
in  question  circumscribe  a  s])ace  below,  or  beyond,  the  end  of 
the   abortive  spinal  column. 

Although  these  structures  clearly  represent  a  pelvis,  no  actual 
continuity  (as  told  by  needling  the  intervening  fat),  exists  be- 
tween them  and  the  osseous  elements  in  the  lower  limb.  From  a 
foramen  in  the  vertebral  canal  there  was  withdrawn  during  the 
dissection  a  well-defined  tough  cord  which  microscopic  examina- 
tion showed  to  consist  of  bundles  of  medullated  nerve-fibres. 

At  the  back  of  the  preparation  a  portion  of  the  wall  of  the 
cyst  containing  the  projecting  trunk  of  the  teratoma  has  been 
cut  away  to  show  that  the  latter  bears  a  rudimentary  upper  limb 
in  the  form  of  a  flattened  oval  appendage  about  I'o  cm.  in  its 
longer  diameter.  There  is  no  corresponding  rudiment  of  an 
npj)er  extremity,  however,  on  the  other  half  of  the  trunk  shown 
in  the  preceding  preparation. 

Microscopic  examination  of  the  cyst-wall  at  a  distance  from 
the  embryoma  shows  it  to  consist  of  close  fibrous  tissue,  without 
an  e])idernial  lining,  like  the  sterile  loculus  of  an  oi-dinarv 
multilocular  cystic  adenoma. 

'Hie  growth  of  pubic  hair  on  the  embryoma  is  a  further  subject 
of  no  little  interest  in  this  remarkable  specimen.  Seeing"  that 
the  rest  of  the  skin  is  covered  onlv  with  fine  lanugfo,  the  irrowth 
referred  to  must  be  taken  as  markinii'  the  advent  of  pubertv. 
As  tlie  presence  of  .sexual  glands  in  the  teratoma  itself  may  be 
excluded  (for  there  is  nothing  but  a  coil  of  gut  in  the  abdominal 
cavity)  the  explanation  of  its  j)uberty  must  be  sought  in  a 
maternal  iniiuence,  or  more  deiinitely  in  the  action  of  an  internal 
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secretiun  jn'otliu'ed  by  the  sexual  o;laiids  of  the  autosite;  the 
autosite  and  the  embryoina  will  have  accjuired  tiie  ciitaiieous 
marks  of  puberty  siiuultaneuusly. 

The  general  question  of  the  formation  of  an  internal  secretion 
as  a  factor  in  the  development  of  external  sexual  characters  is 
dealt  with  in  a  communication  by  Dr.  C.  (1.  Seli<rmann  and 
myself  in  the  fifty-sixth  volume  of  the  Society\s  'Transactions.' 
The  teratoma  nnder  consideration  affords  further  evidence  in 
support  of  the  views  there  put  forward.  It  is,  in  fact,  a  natural 
experiment  which  successfully  carries  out  one  that  was  devised 
by  ourselves,  but  was  incomplete  in  result.  Our  exj^eriment  was 
planned  to  ascertain  whether  the  blood  of  an  intact  individual 
would  incite  the  production  of  external  sexual  characters  in  a 
second  from  which  the  sexual  glands  had  been  removed. 

It  consisted  in  grafting  together  l)y  the  legs  a  castrated 
cockerel  and  an  intact  cockerel  of  the  same  age  and  kind. 
Although  the  operation  itself  Avas  successful,  one  of  the  grafted 
birds,  in  each  of  the  four  cases  in  which  it  was  carried  out,  died 
within  a  few  days,  without  obvious  cause  ('Path.  Soc.  Trans./ 
vol.  Ivi).  The  object  of  the  experiment  was  to  see  whether  the 
castrated  bird  would,  as  it  matured,  put  on  the  plumage  and  comb 
of  the  cock  from  the  access  of  blood  to  it  from  the  intact  bird. 

In  the  ovarian  embryoma  the  experiment  has  been  accom- 
plished. The  trunk  of  the  embryoma  being  without  heart  and 
independent  circulation  has  been  supplied  with  l)lood  solely 
from  the  side  of  the  autosite,  and  with  the  result  that  the  over- 
o-rowtli  of  hair  which  marks  the  advent  of  puberty,  has  actually 
been  brought  about. 

The  Pathogenesis  of  the  so-called  Det^motd  Cyst  of  the 

OVAKY. 

If  we  exclude  the  so-called  dermoid  cysts  of  the  ovary  and 
testicle,  the  pathogenesis  of  the  common  dermoid  cyst  cannot  be 
said  to  present  any  difficulty.  Yet  even  in  regard  to  such  it  is 
uecessary  to  distinguish  proper  dermoid  cysts  from  certain  others 
that  have  been  and  are  still  at  times  incorrectly  uamed  dermoids 
of  the  neck. 

This  subject  I  have  discussed  at  length  in  the  forty-eighth 
volume  of  the  8ociety^s  '  Transactions,'  where  I  have  submitted 
that  the  presence  or  absence  of  a  stratum  granulosum  should  be 


EXPLANATION   OF    PLATE    LX, 

Illustrating  the  conuniinication  by  Mr.  S.  (1.  Shattock  on  ^^An 
acarJiac,  acephalous  ovarian  Embryoma/''  etc.      (P.  267.) 

Fia.  1. — The  embryoma  or  parasite  projectinj^  into  its  containin*^  cyst,  viewed 
from  the  front,  showing  the  ill-developed  lower  limbs  and  "  vulva."  Above 
the  "vulva"  is  a  well-marked  tuft  of  pubic  hair.  Above  the  skin-covered 
portion  of  the  parasite  there  is  a  coelomic  cavity,  containinj^  a  blind  coil  of 
intestine.     No.  4526c.     Mus.  Royal  College  of  Surgeons. 

Fig.  2. — A  view  of  the  parasite  from  the  left  side,  showing  a  flattened 
pendulous  process  representing  the  single  rudimentary  upper  limb. 

Fig.  3.— a  sagittal  section  of  the  parasite,  showing  the  bones  of  a  rudimentary 
spinal  column  and  of  the  left  lower  limb,  which  have  been  dissected  out  from 
the  other  half,  and  project  from  the  divided  surface  of  fat,  of  which  the  mass 
chiefly  consists. 

Fig.  4.— The  pelvis  of  the  parasite,  with  the  bones  from  the  rudimentary 
lower  limbs.  The  dotted  line  indicates  the  bones  in  the  divided  but  undissected 
limb. 

All  the  figures  are  of  the  natural  size. 


TABULA   IX, 

Ad     dissertationem     "  De    Embryomate     quodam     acephalo 

Ovarii"  illustrandam. 

S.  G.  Shattock.     (P.  267.) 

FiGURA  1.— Embryoma  sive  parasitus  in  cy stem  ovarii  monstratur  projectum, 
duobus  membris  inferioribus,  rude  autem  evolutis,  et  vulva  insuper  pra?ditum. 
E  cute  in  pubis  situ  pili  longiores  dense  excrescunt.  Embryomatis  super 
portionem  cute  tectam,  apparet  cavum  in  quo  intestinum,  utrAque  extremitate 
imperforatum,  continetur. 

FiGURA  2.— Embryoma  idem  ex  parte  sinistra  conspectum.  Processus  con- 
spicitur  parvus  atque  planus  qui  membrmn  superius  sed  rude  evolutum 
repraesentat. 

FiGURA  3.— Embryomatis  ejusdem  sectio  sagittalis.  Monstrantur  colmunaj 
vertebralis  informis  ossa,  ilia  quoque  membri  inferioris  sinistri.  Hajc  ossa,  ex 
altera  parte  embryomatis  dissecta,  de  tela  adiposa,  ex  qua  moles  prsecipue 
constat,  projiciiintur. 

FiGURA  4. — Embryomatis  pelvis  ossa  una  cum  illis  membrorum  inferiorum. 

Figurse  ad  magnitudinem  natui'alem  delineate  sunt  omnes. 
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s.  a.  shattocik.  i>7:i 

i*t'fk«»iuMl  ;i^  I  lie  criti'i-iitii  liciwccii  such  classos  of  cysts,  sooin^ 
lli;it  I  his  si  r;it  mil  is  the  d  isl  iiict  i  \  r  iii;ii-k  of  cpichM-iiiis  ;is  coii- 
tnisU'd  with  I  he  (.ihcrwisc  chiscly  siiiiihir  cpil  hch'iiiii  of  such 
inuCDSjr  as  liic  liiicc;il,  ])h:ii'yiiL''c;il,  (I'sophiij^'c;!  I,  or  \;iL!"iiial. 
TIkm-c  arc  on  Ihis  iin<h'r>laiHliii,L;'  (h-i-iiKiid  cysts,  and  u  hat,  J  Ijavc 
viMdurcd  to  call  iiiiicosal  cysts  of  t  he  neck,  tlic  hit  tci"  hciiii^  cysts 
fonncd  tVoni  the  lirinudiial  di\('rl  iciihi  and  riii-iiis]i('(l,  it  nuiy  he, 
wit  h  a  si  I'al  ilied  epit  lielial  coveriuLi-  like  I  hat  \vlii(di  in  the  hilef 
stashes  of  (Mid)rvonic  de\'(dopiiient  lines  the  phafynx  itself.  I)is- 
r(>L:"ai-dinL:'  nnicosal  cysts,  tlion,  tlie  ordinary  dei-nioid  cyst  is  so 
a])tlv  ex|)lained  as  rosultin,i»'  from  e|)iblastic  secpicstratioii, /.  ^'.  as 
bcino- due  to  tlic  inclusion  of  ))ortions  of  tlic  primitive  e])ii)last 
duriiin"  tlie  (dosurc*  of  (Mn])ryonic  clefts,  that  iiotlijno-  fui-tliei-  is 
rcHjuircd.  Thus  arc  fidly  cx])lainod,  for  instance,  the  dermoid 
cysts  wliicli  occur  in  the  mid-line  of  the  trnnk,  whetlicr  over  the 
sternum,  or  in  tlie  scrotum,  or  the  perineum,  or  on  tlie  liack. 

The  dermoid  cysts  of  the  ovary  and  testicle,  however,  have 
ever  been  a  source  of  wonder,  containing  as  the}'  so  often  do 
such  hiii-hly  differentiated  macroscopic  structures  as  teeth  and 
bone.  There  are,  it  is  true,  other  situations  than  the  ovary  and 
testicle  in  wliich  teeth  may  be  encountered  in  relation  with  cysts, 
excluding-^  of  course,  the  dentigerous  or  follicular  cyst  of  the 
jaw  originating  in  the  sac  of  an  unerupted  tooth. 

Such  are  the  cysts  to  which  Mr.  Bland-Sutton^  has,  in  this 
country,  drawn  attention,  viz.  the  dentigerous  cysts  of  the  neck 
in 'the  sheep  and  horse,  although,  as  he  o])serves,  (lurlt  had 
figured  a  similar  specimen  in  the  sheep  in  1877.-  A  satisfactory 
explanation  of  such,  however,  has  been  offered  in  viewing  them 
ns  the  results  of  an  abortive  anterior  dichotomy. 

Just  as  in  the  case  of  a  second,  attached,  or  parasitic  individual, 
all  grades  of  hypoplasia  are  met  with,  so  is  it  in  the  lesser 
phenomenon  of  what  may  be  termed  parasitic  dichotomy,  where 
in  place  of  an  ef[uable  or  symmetrical  duplication  of  the  posterior 
or  anterior  part  of  the  axis  one  of  the  duplicated  portions  fails 
to  develop  to  the  full  extent.  Thus,  in  the  lower  part  of  the 
trunk  are  explained  the  presence  of  a  third  lower  limb  (in 
which  the  fusion  of  a  pair  may  be  obvious),  and  certain  of  the 
tumours  attached  to  the  l)ack  of  the  sacrum,  whether  bearing  the 

'  '  Path.  Soc.  Trans.,'  vol.  xlii,  p.  177.  IMM. 
-  '  Thicri.sc'lio  .MiHsjrclmrten,'  'J'af.  xv. 


•274    ACAinUAC  ACEPHALOUS  OVARIAN  E^fnUYO^rA. 

riidinients  oi  lower  liui])s  or  not,  tlioiij^li  othci-  such  timiours 
which  })resent  the  riKliinciits  of  iippff  limbs  us  well  us  of  lower' 
must  be  viewed  as  representing  more  than  the  results  of  an 
abortive  posterior  duplication,  and  rather  as  an  abortive  second 
individual  connected  with  the  sacrum  of  an  autosite,  the 
connection  being  of  the  kind  observed  in  the  lesser  grades  of 
dorsal  union  or  opisthozygosis,  where  the  two  e([ually  developed 
individuals  are  conjoined  by  the  sacra  (pygopagus). 

In  recent  times  living  examples  of  pygopagus  have  visited 
London  under  the  designation  of  the  "  Two-headed  Nightingale" 
(1871,  'Lancet,'  vol.  i,  p.  725),  and  the  "Twin  Hungarian 
Sisters,"  llosa  and  Josef  a  Blazek  (1904). 

I  may  note,  in  passing,  that  amongst  plants  a  similar  dis- 
proportionate growth  may  be  observed  in  some  cases  of  the 
duplication  of  fruits  arising  from  fusion  (syncarpy).  1  have  seen 
this  in  the  apple,  vegetable  marrow,  plum,  almond. 

It  is  interesting  that  here,  also,  the  diminutive  or '^  parasitic  " 
element  may  present  arrests  in  the  development  of  its  higher 


organs. 


In  two  cases  of  the  kind  affecting  the  apple,  which  I  have  had 
the  opportunity  of  examining,  no  seeds  had  developed  in  the 
ovary  of  one  (8.j3b,  Coll.  Surg.)  ;  and  in  the  other  (when  the 
j)arasite  was  particularly  diminutive  (8r)3A,  Coll.  Surg.)  no 
ovary  was  discernible  to  the  naked  eye  in  the  longitudinal 
section  carried  fairly  through  the  remains  of  the  calyx. 

As  in  a  parasitic  posterior  dichotomy,  so  in  an  anterior  the 
parasitic  element  may  be  so  abortive  or  monstrously  developed 
that  its  true  origin  is  hardly  recognisable.  Some  such  anterior 
teratomata  appear  to  result  from  an  ill-completed  dichotomy, 
otliers  to  the  impaction  of  a  second  embryo.  Nor  is  it  easy  w^here 
the  results  are  so  aberrant  to  decide  between  the  two,  except 
that  wlien  the  teratoma  presents  lower  extremities,  in  addition 
to  upper,  together  with  rudiments  of  intestine,  etc.,  it  must  be 
taken  as  arising  from  the  cohesion  or  impaction  of  a  second 
individual. 

In  the  Obstetrical  Society's  '  Transactions,'  vol.  xliv,  Mr.  H. 
S.  Stannus  has  described  an  example  of  teratoma  of  the  head  in 
a  foetus,  to  which  he  has  appended  a  bibliography   and  a  short 

1  As  in  the  case  fio-iired  t)y  Braime,  f loiu  Fleischmann,  Taf.  iii,  %.  7,  "  Die 
DoppelbikUuigeu  uiul  Ang-ebornon  Geschwiilste  der  Kreuzbeingeg-end." 
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;l('cniiii(  ol"  (.MSi's  of  ;i  soinowlr.il  siniilai"  clmrnclcr,  some  I  liii-Iccii 
in  iiiiiiil)iM',  oxclusive  of  SI  speciiiii'ii  in  ilic  Miisciiiii  ol  I  lie  l*ny:Ll 
(\»llcn-c  of  SiirL,''tM)iis,  wliicli  llic  :iiitlini-  Ii;is  overlooked.  The 
lalter  s|)i>cimeii,  No.  X^')'^  ('rei';itol()»i^ic;il  Sei-iesj,  is  (lie  injected 
lu'iid  of  ;i  limnan  fd'tiis  willi  ;i  hiru'e  Ioliul;it('(l  v;iscid;i  r  Ininoiir 
Li'i-ow  iuLi'  from  tli(>  median  lissiii-e  of  llie  palate,  \vhi(di  lias  l)e(jn 
kept  open  liy  it.  'The  ])arasile  projects  fi-omtlie  iiKJiit  li^  w  lii(di  is 
eonsidiM-ahly  dilated,  and  its(>lf  ])i-esents  a  widely  extended  muutii. 

The  skin  of  the  tumonr  is  covered  with  lanugo;  one  of  its 
"  lobes,"  wliicli  contained  a  eoni])act  mass  of  bones,  presents 
three  inibstinetly  separate,  hard,  white  eminences,  suggestive  of 
aborted  digits. 

And  to  come  back  to  tlie  dentig(>rous  cysts  of  the  neck  in  tlie 
sheep  1)efore  referi'ed  to  :  tliat  these  represent  aborted  parts  of 
one  of  the  elements  in  an  imperfect  antevior  dicliotomy  is  shown 
by  the  fact  tliat  the  oi)ening  of  the  cyst  in  the  neck  is  clearly 
that  of  a  second  mouth.  The  demonstration  of  this  is  due  to 
CJurlt/  who  describes  one  specimen,  amongst  several,  in  which 
two  temporary  incisors  were  fixed  in  an  ill-formed  mandible  and 
associated  witli  a  diminutive  tongue;  the  fistulous  track  com- 
municated with  the  pharynx.  Mr.  J.  Bland- Sutton  describes  and 
figures  a  less  marked  example-  in  which  an  incisor  is  lodged  in 
a  bony  process  surrounded  by  mucous  mendn-ane  having  the  same 
features  as  the  gums ;  the  recess  in  which  it  lies  presents,  where 
in  contact  with  the  tooth,  a  number  of  processes  resembling  the 
papilhu  on  the  sheep's  lips,  the  arrangement  of  the  wool  on  the 
outer  surface  of  this  accessory  lip  being,  moreover,  identical  with 
tliat  covering  the  normal  lip  of  the  sheep. 

So  long  as  the  dermoid  cyst  of  the  ovary  was  considered  to  be 
essentially  of  the  same  nature  as  that  found  in  the  trunk  or  else- 
wliere,  some  explanation  similar  to  that  which  sufficed  for  the 
latter  was  sought  for  in  case  of  the  former.  Hence,  when  the 
epiblastic  or  ectodermal  origin  of  the  segmental  or  Wolffian  duct 
became  tenable,  it  was  thought,  in  some  obscure  way,  that  the 
ovarian  dermoid  admitted  of  being  accounted  for,  seeing  that 
portion  of  the  duct  in  cpiestion  constitutes  the  main  or  horizontal 
tube  of  the  parovai-inm  between  the  layers  of  tlic"  br(»ad  ligament. 

'  ' 'riiiorischo  Miss^^cburtcn,'  JJorlin,  ls77,  Taf.  xv. 

-  .1.  Hlan«l-Sutt4Hi,  'Transactions  of  tlio  Odontolojjical  Society  of  Great 
Britain/  vul.  xxxvi,  IIKKJ,  p.  H>. 
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Whatever  is  true,  however,  of  the  Woltfhiu  duet,  the  tul>uli  of 
the  uiesonephros  or  WoltHciii  body  arise  from  the  sphinelinocele 
or  eadoiu  and  open  seeondarily  into  the  duet ;  they  are  certainly 
not  ectodermal  in  source. 

Concedinu-  that  such  an  explanation  as  that  referred  to  held 
good  at  all,  it  would  hold  only  for  a  simple  dermoid  cyst  of  the 
broad  ligament,  and  could  not  be  regularly  extended  to  the 
ovary,  seeing  that  the  Wolffian  tubuli  in  the  hilum  of  the  latter 
have  not  an  ectodermal  orifjin. 

In  the  case  of  the  complex  ovarian  dermoid  with  its  contained 
bone  and  teeth  the  explanation  advanced  is  inadeipuite,  and  its 
inadequacy  becomes  glaring  when  applied  to  such  a  teratomatous 
or  embryomatous  cyst  as  that  described  in  the  present  conmuinica- 
tion. 

Although  the  teratoma  in  (piestion  is  so  striking,  it  is  unicpie 
rather  in  degree  than  in  kind.  Its  chief  anatomical  interest 
lies,  indeed,  in  the  fact  that  it  serves  to  establish  the  true  nature 
of  the  less  striking,  and  therefore  ambiguous  forms  of  the  so- 
called  ovarian  dermoids,  just  as  in  normal  mor})hology  the  nature 
of  so  many  vestigial  structures  becomes  apparent  only  from  the 
gradations  which  link  them  to  fully  developed  organs. 

Who  Avould  have  imagined,  for  example,  that  the  ligamentum 
teres  in  the  human  hip-joint  is  the  degraded  representative  of  an 
intra-articular  muscle  arising  from  the  ischium,  as  it  appears  in 
Sphenodon  and  certain  other  lizards  ? 

In  the  Felidiu,  again,  the  clavicle  is  represented  at  either  end 
by  fibrous  tissue ;  and  in  Ungulata  the  last  remnant  of  bone 
has  disappeared,  the  entire  element  being  replaced  by  a  fibrous 
substitute. 

Still  more  apposite  are  the  examples  furnished  by  the  gradual 
degradation  and  ultimate  disappearance  of  the  limbs  in  certain 
families  of  the  Order  Lacertilia,  for  in  the  ovarian  teratomata  the 
recognition  of  limbs  is  in  some  cases  made  certain  only  by 
somewhat  similar  connectino-  links. 

From  the  comprehensive  ^  Catalogue  of  Lizards^  by  Mr.  U.  A. 
Boulenger  (Brit.  Mus.  Kat.  Hist.,  second  edition),  all  the 
necessary  examples  may  be  selected.  In  the  family  Pygopodidte 
(Boulenger)  "  the  serpentine  body  is  destitute  of  functional  limbs  ; 
the  fore  limb  is  entirely  absent,  wdiile  the  hind  pair  is  visible 
externally  as  a  scaly  flap,  most  developed  in   Pygopus,  in  w^liicli 
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(lie  IxHU's  nf  I  he  liiiihs  iii:i\  hi"  I'd  I  iiM»|-c  <>r  lo.s  (I  isl  i  lid  I  v  ;  w  lifii 
tlie  skin  is  rciiinM'd  in  I '\  lji'Ihis,  iIk-  Ini.t,  willi  li\('  ossified  Iocs, 
is  sociMiio.sl  phiiiilv,  cspcciiilly  in  I  lie  males;  lln  iscliiii  in  a  ppca  rs 
cxtcrualK   as  a  small  spur  on  each  >i(l('  bcliiml  llic  anal  clclt/' 

in     llir    fainilv    AiiLi'iiida'    llic    limits    may     Im'     nKd'c     <»r    less 

dovi'loj)od,  or  entirely  al)scMd  exteiaially ,  in  \vlii(di  case,  liow(;ver, 

the  fudinuMits  of  t  lie  pectoral  and  pel\  ic  arcdies  a  I'c  always  ])i'esent. 

'i'lie  disappeai'aiice  ol"  llie  liiiiljs  is  Lu  be  traced  (jradalliii  in  tlio 

H'cnera  of  tlie  iamily. 

laml)s  tour,  peiitadaclyle  .  .    ( 1 )  (jiurrli(;notiis. 

Limits    aliscnt,  or    llie    liind    paif   riidimeiilai'y 

extenially  .  .  .    (2)  Opliisa  iinis. 

liindts  t'onr,  jtcntadactyle .  .  .    (-3)  J)iplo,L;;lossiis, 

Lind)s  four,  tetradactyle   .  .    (4)  Saiiresia. 

liind)S  four,  iiioiio- or  didacty  le  .    (o)  Paiiolo])ii.s. 

Kxternal  riidiineiits  of  tlio  liiiid  lindjs  .    (G)  Ophiodes. 

No  trace  of  limbs  externally  .  .   (7)  Angius. 

The  common  slow  worm  (Angiiis  fragiliw)  is  typical  of  tlie  last 
genus. 

In  the  family  Scincidi\3  (Skinks)  the  lind)s  are  in  some  genera 
present,  in  others  absent  externally,  in  others  in  various  grades 
of  disappearance. 

In  Lygosoma  fragile,  c.  g.  the  limbs  are  very  weak  and 
tridactyle. 

In  Lygosoma  gerrardii,  the  limbs  are  very  weak,  the  anterior 
mono-  ordidactyle,  the  posterior  didactyle. 

In  l^ygosoma  miopus  the  fore  limb  is  represented  by  a  nn'nute 
tubercle;  the  hind  limb  is  monodactyle. 

In  Ophiomorus  latastii  the  body  is  lind)less. 
In  Scelotes  guentheri   the   fore   lind^s   are  absent  ;    the   hind 
limb  is  a  minute  bud-like  rudiment. 

In  Scelotes  inornatus  the  limbs  are  absent. 

I  ap])end  a  figure  of  the  skeleton  of  the  riiiht  half  of  the 
rudimentary  pelvis  and  the  hind  liml),  from  a  specimen  of 
Ophisaurus  apus  lately  added  to  the  College  Museum.  The 
element  of  the  limb  is  a  minute  simple  piece  of  bone  4  mm.  in 
length,  which  articulates  with  the  pelvis  (IM.  X,  fig.  4).  The  oidy 
external  indication  of  the  lind)  in  this  lizard  consists  of  a  small 
scaly,  somewhat  flattened  tubercle  on  eitluM'  side  of  the  vent. 
Even  amongst  Ophidia,  in  certain  of  the  highest  forms,  as  the 
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pythuii,  II  rudiniuntary  hind  limb  is  prusuiitj  the  exturiial  evidence 
uf  w  liieh  is  iippiireiit  in  the  presence  ot"  n  sin«^k.'  chiw  on  either 
side  ot*  the  unal  opening.  'I'he  osseons  elements,  asdemonstnited 
by  dissection,  comprise  a  pelvis  and  a  single  bone  representing 
the  component  structures  of  a  limb.  The  single  Ijone  rej)re- 
senting  the  skeleton  of  the  limb  is  furnished  with  a  claw,  the 
limb  being  thus  monodactyle. 

It  is  possible  to  trace  gradations,  then,  from  so  highly 
developed  an  endjryoma  as  that  described  in  the  present 
communication  to  the  mere  limbless  eminences  of  fat  covered 
with  piliferous  skin,  which  may  be  found  almost  regularly 
projecting  into  an  ovarian  "  dermoid. ^^ 

These  eminences,  I  submit  (they  have  at  times  been  called 
pseudo-mamnue  from  their  fancied  resemblance  to  a  breast  and 
nipple)  are  all  of  them  toratomata  in  their  lower  grades 
of  development.  Yet  there  may  be  still,  I  believe,  a  lower  one  ; 
the  teratoma  may  possibly  be  represented  by  a  mere  patch  of 
piliferous  skin.  For  although  the  cysts  are  called  dermoid,  the 
hair  does  not  grow  indifferently  from  the  whole  of  the  interior  of 
the  cyst,  but  is  confined  to  a  limited  or  specialised  area.^ 

And  a  more  correct  designation  of  the  so-called  ovarian 
dermoid  would  be  that  of  embryomatous  or  teratomatous  cyst 
of  the  ovary.  By  this  name  I  will  call  such  throughout  the 
rest  of  this  communication.  The  presence  of  teeth  necessarily 
demonstrates  the  teratomatous  character  of  the  cyst  in  which  they 
occur ;  but  in  the  case  of  other  ovarian  teratomata,  even  those  of  a 
well-pronounced  kind,  teeth  are  wanting ;  there  are  none  in  the 
specimen  which  forms  the  subject  of  the  present  communication. 
These  differences  we  must  attribute  to  differences  in  the 
developmental  arrest,  which  involves  now  one  part  and  now 
another  of  the  end)ryoma.  There  are  acormous  (or  trunkless) 
and  acephalous  (or  headless)  embryomata,  as  there  are  in  the 
case  of  acardiac  homologous  twins,  to  which  I  will  again  refer. 

In  regard  to  the  displacement  or  lateral  dislocation  of  denti- 
gerous  and  other  bono,  and  the  utter  absence  in  most  cases  of 
any    structure    morphologically  like    a    cranium,   one  must  not 

^  A  perusal  of  museum  catalogues  without  an  inspection  of  the  preparations 
is  in  this  respect  liable  to  mislead.  In  many  cases  the  cyst  is  said  to  be  formed 
of  piliferous  skin,  when  it  is  quite  smooth  and  liairloss,  the  hair  being,  in  short, 
confined  to  the  skin-covered  eminence  representing  the  teratoma. 
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overlook  tlic  iiiccli;iiii(';il  ;iclniii  «.!"  tlic  cnljir^'iii^  ^'}'^^  '""^  ''"' 
pivssiirc  of  iis  coiitciils  in  cxiiLi'LiciMt  mil;"  \\Ii;iI  !ir<',  |)i'ol):il)l\',  ;ilso 
ofi'uMiKil  (Icl'ccls  of  r«triii:il  ion. 

NovriM  liclcss,  in  I  lie  ossoons  clcinciils  IVoni  1  ('i';i t onial ons  cysis 
of  t  ln'  Mv;iry,  winch  li:i\o  Iiccn  |»i-('|);i  ivd  l»y  mjiccrflt  ion,  llic 
H'cncral  clinriiclci's  ot"  cimiiijiI  Jind  l;i('i;il  hoMcs  iii'c  ;il  times 
si  rikinLily  roproscnl  i'il. 

And  llial  sncli  i-(>s(Mnl)l;nic('s  arc  iiol  <o  ])c  in  cNcry  case  dis- 
missed as  nici'cly  tancitiil  is  shown  l)y  ihc  cii'cnmslanccs  that 
some  \vlii(di  carry  teeth  ai-c  like  misshapen  parts  of  the  jaws. 

Ill  the  collection  of  such  niac(M'at(Ml  hones  from  ovaiaan  cysts 
in  the  Colh^u't*  collection,  there  is  one  (Xo.  452Ga)  wliicli  in  its 
form  is  particnlarly  suggestive  of  a  V)adly  developed  temporal 
bone. 

On  sawing-  through  what  appears,  from  its  density  and  position, 
to  be  a  ])(>trous  bone,  I  found  a  well-defined,  thoiio'li  irregular 
cavity  within,  highly  suggestive  of  an  auditory  origin. 

J^]mbedded  in  another  part  of  tliis  l)one  there  is  a  small  tooth, 
in  position  suggesting  those  found  in  the  mastoid  of  the  horse. 

'j'he  striking  length  of  the  hair  in  certain  ovarian  cysts,  again, 
can  hardly  be  explained  except  by  regarding  such  hair  as  grow- 
ing from  a  cutaneous  area  answering  to  the  scalp,  and  this  view 
is  streno-thened  when  the  hair  arises  in  the  neio'hbourhood  of  a 
dentigerous  process  of  bone,  as  in  specimen  No.  4511,  Museum 
l^oyal  College  of  Surgeons. 

'V]\o  hair  in  another  College  specimen,  Xo.  4513a,  is  twenty 
inches  in  length.  Here,  as  in  other  cases,  the  mass  of  hair  is 
confined  to  an  elevation  covered  with  true  skin,  i.  e.  to  the 
]n-()per  teratoma,  '^i'he  teratoma  itself  is  of  inconsiderable  size, 
sim])le  in  external  form,  and  projects  into  a  cyst,  which  was 
the  size  of  a  cocoanut,  and  within  whicdi  the  hair,  mixed  with 
sebaceous  material,  was  coiled  u]).  The  cyst  was  removed  by 
operation  from  a  woman  in  the  third  month  of  ])regnancy. 

Mnnd(>  has  described  a  mass  of  hair  five  feet  in  length  from 
an  ovarian  cyst  ('American  Jouriuil  of  Obstetrics,^  vol.  xxiv,  p. 
854),  although  here,  as  in  certain  other  cases  of  extreme  growth 
{('.  g.  of  the  beard),  one  must  distinguish  between  the  length  of 
individual  liairs  and  that  of  tlie  mass  as  a  whole,  th(>  length  of 
which  is  in  ])art  due  to  the  entanglement  of  hair  already  shed 
and  cai"fic(l  fMrwarcIs  bv  that   still  li'rowinu"  behind. 
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1)111  I  lie  \  it'W  that  siu'li  (U'lititrt'Toiis  IxJiics  represent  tlie 
lephiilii-  eiul  i)f  iiii  eiiihryu  is  ileiiiiitely  l)rt)Vetl  hy  tin-  presence 
of  eeutral  iiervuus  tissue  in  coniieetion  witli  tlieiii.  So  lon*^  ago 
as  1853  lleury  (J ray^  described  such  a  case.  Ii  was  that  of  a 
.s'/y/<//'' woman,  aged  28  years,  from  wliom  an  ovarian  cyst  was 
taken  after  (h'ath.  The  main  cyst  contained  a  tooth,  and  hair, 
etc.;  but  projecting  into  this  was  another  cyst,  about  tl»e  size 
of  a  walnut,  situated  near  the  dentigerous  bone  referred  to; 
the  wall  of  this  latter  cyst  was  delicate,  its  inner  surface  was 
highly  vasi-ular  ;  tin*  vessels  were  large,  forming  numerous 
meshes,  which  resembled  somewhat  those  of  the  pia  mater.  The 
contents  of  the  cyst  consisted  of  a  softisli  white  substance,  tlie 
surface  of  which  was  perfectly  smooth  and  presented  all  the 
characters  of  brain.  On  microscopic  examination  it  was  found 
to  consist  entirely  of  the  ordinary  elements  of  nervous  matter, 
being  composed  of  a  very  large  nund)er  of  varicose  nerve  tubules  of 
varying  size,  intermixed  with  the  ^^  elementary  components  of  grey 
matter,  viz.  nnclei  and  nucleated  vesicles  containing  granules.'' 

In  the  absence  of  teeth  and  bone,  however,  though  cephalic 
elements  of  an  embryo  are  wanting,  yet  proof  can  be  adduced 
in  so  many  cases  that  the  ovarian  dermoid  is  teratomatons,  that 
it  may  be  almost  assumed  that  this  is  true  of  all.  And  I  nuiy 
next  proceed  to  select  from  many  such  cysts  examples  which 
show  their  teratomatons  character  by  means  of  the  mori)hological 
gradations  which  the  teratomata  present.  One  which  comes 
nearest  to  that  recorded  in  the  present  commnnication,  and 
which  supplements  it  by  presenting  a  cephalic  end  in  addition, 
was  presented  by  Robert  Listen  to  the  Mnsenm  of  University 
College.     It  is  thus  described  in  the  Catalogue  : 

4035,  University  College.  Portion  of  the  contents  of  a 
dermoid  cyst  of  the  ovary. 

The  specimen  consists  of  a  portion  of  the  cyst-wall  attached 
to  which  is  a  mass  havino-  some  resemblance  to  a  hnman  fcx^tns. 
The  rounded  portion  above  (about  the  size  of  a  large  walnnt) 
represents  the  head,  and  in  the  centre  of  this  is  a  rounded 
apertnre,  the  month,  throngh  which  three  teeth  project.  On 
each  side  is  a  solid  projection  of  soft  tissne  in  the  position  of  the 
ears.     The  rounded  ])orti(m  described  as  representing  the  head  is 

1  "  An  Account  of  a  Dissection  of  an  Ovarian  Cyst  wlueh  Contained  Brain," 
hv  Honrv  Gray,  F.E.S..  '  Mo.l.  Chir.  Trans.,'  vol.  xxxvi,  isr);^,  p.  133, 
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l)onv,  {'(tViM-cd  li\-  iiitcLi-mnciit ,  mikI    (•(»iisis(s  of   llic  lowci'  jnw  mid 
)»;irt      of    (lie     iippci*.  At      llic     lop    of    il     is    ;i    r<)iiii(l(Ml    ciiNily, 

lined  li\-  :i  siiutolli  in(Miil)i';i  lie  ;    this  pnil);il»lv   represents  I  he  hiiSO 
of   1  lie  skull  —  lliere  is  no  root . 

The  up])er  jiiirl  of  the  Ii'unk  ;iiid  the  iippei*  lind)  ;ire 
rndinient:n-\-  ;nid  ill-deV(>loped.  (  )ii  the  left  side  ;ii-e  :in  !ii-ni  ;ind 
part  ^^\  w  foi-e;irin,  wit  h  iMidiinentiU-y  joint s.'  The  ni'in  continiis 
one  l)on(» — the  Innneriis,  but  the  i-:idins  ;ind  nln;i  iire  both 
prosoiit.  ( )n  the  ri^'lii  side  tlio  iippei-  liinh  is  represented  l^y  a 
fold  of  inteiifuineiit.  Tlio  rest  of  the  body  (iiKdiiding  tlic  lower 
lind)s  ?)  is  represented  by  ;i  hii'iz-e  ])r()eess  of  bone  ])Jirtly  covered 
l)y  inteiifument,  ;ind  conneeti'd  by  it  to  tlie  front  of  the 
riidinientjiry  cliest. 

Tlu*  ]iatient,  aofed  t7  years,  had  l)()i'ne  several  children.  I'Vjr 
some  time*  sIk^  liad  suffered  from  disease  of  the  abdomen, 
accompanied  by  "dropsy,"  \vhi(di  continued  to  increase,  and 
idtiniately  destroyed  life.  At  the  autopsy  a  cyst  containing  two 
or  three  pailfuls  of  fluid  was  found  in  the  abdomen.  It  w^as 
situated  in  the  left  iliac  fossa  and  covered  by  healthy  peritoneum. 
The  cyst  contained  hair  and  fatty  material  in  addition  to  fluid 
and  to  the  parts  preserved  in  the  specimen. 

The  next  preparation  is  remarkable  in  that  the  ovary  contains 
three  distinct  cysts  of  different  sizes  into  each  of  which  there 
projects  an  end)ryoma  : 

4511,  ^[useum  Royal  College  of  Surgeons. 

The  embryomata  exhibit  different  grades  of  development,  so 
that  in  the  same  ovary  the  nature  of  the  least  developed  is 
deducible  from  that  of  the  higher. 

The  largest  of  the  embryomata,  and  the  most  highly  developed, 
is  furnished  with  two  ap])endages  of  unequal  size,  but  paired  in 
relaticjn  to  its  longer  axis,  and  representing  the  buds  of  lower 
limbs.  The  larsfer  of  the  limbs  measures  1*5  cm.  in  leno^th  ;  the 
otlier,  which  is  more  slender,  and  constricted  into  a  larger 
])roxinuvl  and  a  smaller  distal  segment,  is  but  1  cm.  In  the 
middle  of  the  larger  there  is  a  slend(^r  s])lint  of  hyaline  cartilage. 

The  only  bone  in  the  teratoma,  the  ])ulk  of  which  consists  of 
fat,  lies  at  its  base  of  attachment,  and  into  this  two  teeth, 
which  project  from  the  free  surface,  are  fixed. 

'  Tho  lon^tli  of  tho  ujjpcr  arm  is  7  ")  cm.  (.'}  in.).  Ihat  of  tlic  foroarin  about 
half  thi>. 
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(Jrowiii"'  truiii  an  area  of  tho  skin  ot"  tlio  teratoma  near  its  base, 
and  ill  the  vicinity  of  the  project in*,^  teetli,  is  a  tress  of  Haxeii 
luiir,  over  seven  inches  in  k'ni^th.  This  haii-,  from  its  length  and 
rehitionshi))  with  the  dentigerous  bone,  innst  bo  viewed  as  repre- 
senting that  of  a  scalp. 

Embedded  in  the  fat  of  the  teratoma  near  its  base,  l)nt  on  tho 
snpoi-ficial  aspect  of  tho  bone  referred  to,  there  is  a  well-defined 
spheroidal  sac,  half  of  which  is  discontimions  with  tho  snr- 
ronnding  tissnes,  has  a  smoothly  polished  exterior,  and  lies  in 
a  thin-walled  cavity  representing  the  peritonenni  or  cooloni. 
Microscopic  sections  show  the  sac  in  question  to  consist  of  a  thick 
wall  of  nnstriped  muscle-fibre,  disposed  in  circular  and  longitudinal 
directions,  and  a  nmcosa  in  which  a  tliin  sheet  of  lymphatic 
tissue  is  present.  The  mucosa  is  lined  with  a  single  layer  of 
well-formed  cubical  cells,  but  is  devoid  of  glandular  crypts  and 
villi ;  at  one  spot  the  lymphatic  elements  are  aggregated  into  a 
hemispherical  eminence  or  solitary  follicle. 

Tin's  sac,  therefore,  may  be  taken  as  the  representative  of  a 
primitive  intestine  in  Avhich  no  crypts  have  developed,  and  in 
which  the  hypoblastic  cells  have  retained  their  original  cubical 
form. 

This  preparation  is  remarkable,  as  already  observed,  in  that 
the  same  ovary  is  tho  seat  of  two  further,  and  quite  distinct,  tera- 
tomatous  cysts,  i.  e.  cysts  into  each  of  which  a  teratoma  projects. 

One  of  these  cysts,  wdiich  like  tho  others  has  a  smooth,  hair- 
less inner  surface,  is  an  inch  in  diameter,  and  bears  a  skin- 
covered,  piliferous  teratoma.  The  latter  is  not  more  than  1  cm. 
in  its  chief  diameter,  and  on  section  shows  to  tho  naked  e^'e 
only  fat,  without  bone,  or  any  indication  of  intestine  or  cocloni.  In 
form  the  teratoma  is  spheroidal,  yet  it  presents  at  one  spot  a 
pedunculated  appendage  9  mm.  in  length,  suggestive  of  a  limb- 
bud. 

In  microscopic  sections  made  to  include  tho  appendage, 
the  trunk  of  the  teratoma  is  found  to  consist  mainly  of  very 
laro-e  sebaceous  o-lands,  wdiich  lie  beneath  a  corium  covered  with 
epidermis.  In  addition  to  sebaceous  glands  there  are  well- 
formed  sweat-coils.  Some  of  the  latter  are  dilated  and  exhibit 
the  characteristic  investment  of  longitudinally  arranged  and 
elongated  cells  connnonly  regarded  as  muscular. 

Jn  the  centre  of  the  appendage  there  is   an   oval  nodule  of 
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lixaliiif  cart  il. •!<_:•('  coNcrcd  willi  a  |)ci-icli(>ti(li'iiitii  ;  llii-  cells  ol 
t  lie  cai'lilan't'  Jirc  cl(»>cly  |iackc(l,  ami  llic  cciiti-al  arc  ol  c(»ii- 
spiciKHis  si/.c,  I  lie  whole  i-ecalliiiii-  llie  |ticliii-e  |»resciite(l  l>y  I, lie 
primitive  cartilaL^'c  of  a  loiii;-  hone  in  the  lirst  st;iL((!  ol  (^^si- 
iicatioii,  wantini:-  the  deposition  of  cah-areoii>  ot;i miles. 

Aroiiiid  the  cart  ihiLfc  there  is  si  scanty  anioiint  of  Fat.  Tho 
skin  is  l"urnislie(l  with  sebaceous  and  sii(h>rif"ei'oiis  ij-lands. 

The  third  c\st  is  aliont  an  iiudi  and  a  hall' in  dianietei- ;  within 
it  theri^  is  an  (dougatod  tenitoma,  ahoiit  ■!•  cm.  in  leniith,  covered 
with  ])ilirerons  skin,  and  hoariiit^-at  one  cmkI  a  tooth. 

'rii(>  t(>ratoma  is  atta(di(>d  only  by  its  two  ext  rcMnit  ies,  and  is 
nnconnected  with  tlu>  cyst  wall  foi-  the  distance  of  an  inch 
l)etween.  Jn  longitudinal  section  it  dis])lays  to  tlic  naked  eye 
only  hairs  and  sel)accons  glands  lying  in  adipose  tissue. 

Th(^  diseased  ovary  was  removed  from  an  nnmarrled  lady^ 
in  whom  svniptonis  of  ovarian  tiimonr  were  first  observed  when 
slie  was  eighteen  years  of  age. 

No.  2371,   St.  Thomas's  Hosi^ital  Musenm. 

In  this  remarkable  specimen  there  are,  ns  in  the  preceding, 
three  distinct  cysts  in  the  same  ovary,  c>a(di  of  which  bears  a 
teratoma.  Both  ovaries  were  diseased,  and  are  preserved  to- 
gether in  the  specimen. 

The  lowest  of  the  three  cysts  is  not  more  than  3  cm.  in  its 
longer  diameter.  Its  interior  is  rpiite  smootli  andliairless  except 
for  a  well-defined  area,  continnons  with  the  base  of  the  teratoma. 

Tlie  teratoma,  which  is  lo  cm.  in  length  and  is  attached  by 
its  two  ends,  is  thin  and  membranous,  except  at  its  chief  base  of 
attachment,  where  it  is  covered  in  part  with  piliferous  skin.  On 
cutting  it  across  it  is  found  to  be  tubular,  but  no  nervous  tissue 
is  recognisable  in  the  wall  as  it  is  in  the  teratoma  within  the 
highest  of  the  three  cysts,  its  interior  being  uniforndy  smooth. 

Thetubularconditionof  the  teratoma,  judging  from  the  evidence 
afforded  by  that  within  the  highest  cyst,  may  be  regarded  as  due 
to  an  abnormal  dilatation  of  the  canal  of  a  central  nervous  system. 

The  ]uliferous  area  of  the  cyst-wall  in  connection  with  the  base 
of  the  teratoma  nuist  be  itself  viewed  as  ]iortion  of  the  latter, 
for  it  is  sharply  circumscribed  and  lowly  raised  from  the 
presence  of  dense  clusters  of  sebaceous  glamls.  ^foreover,  at 
one  spot  the  base  of  the  teratoma  and  the  adjoining  ]iortion  of 
the  cy-t  wall  give  attachment  to  a  small,  solid,  piliferous  process 
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ill  till'  ilivided  siirfiice  uf  which,  however,  nothing'  appears  except 
the  sections  ot*  hairs  and  sebaceous  <^hinds.  Microscopic  sections 
of  the  cyst-wall  at  a  distance  from  the  teratoma  show  a  complete 
absence  of  hairs  and  o^lands. 

The  middle  one  of  the  three  cysts  is  almost  spherical,  and   has 
a  diameter  of  about  4  cm.  ;  its  general  interior  is  smocjth. 

Tlie  teratoma  within  presents  itself  as  a  somewhat  flattened 
hemisj)herical,  piliferous  eminence  about  lo  cm.  in  diameter;  it 
is  centrally  more  sharply  elevated  so  as  to  bear  a  superficial  re- 
semblance to  a  nipple  on  its  areola ;  at  its  base  it  presents  a 
small  tubercle  which  shows,  however,  in  section  nothing  other 
than  sebaceous  glands.  From  this,  the  chief  ])ortion  of  the 
teratoma,  which  is  sessile  on  the  wall  of  the  cyst,  there  is  con- 
tinued a  short  strap-like  process  covered  with  ])iliferons  skin; 
this,  which  is  about  1  cm.  in  breadth,  is  free  or  unattached  to  the 
cyst-wall  for  a  distance  of  about  '7  cm.,  beyond  which  it  is  incor- 
porated with  the  latter,  the  wall  of  the  cyst  for  a  short  distance 
about  its  site  of  attachment  being  piliferous,  and  still  further  off 
being  for  some  way  lined  with  epidermis,  thongh  devoid  of  hairs. 
The  hair  o-i-owino-  from  the  teratoma  is  abont  two  inches  in 
length,  and  of  a  well-pronounced  brown  colour.  The  hair  con- 
trasts in  colour  with  that  growing  from  the  teratoma  of  the 
highest  cyst,  which  is  quite  pale  or  flaxen. 

His'tologi/. — The  chief  featnre  in  point  of  amount,  in  the  sec- 
tions carried  through  the  entire  teratoma,  are  the  large  sebaceous 
2'lands  of  the  skin  in  connection  with  the  hairs. 

In  addition  there  are  sweat-coils  in  Avhicli  the  characteristic 
structure  is  particularly  clear,  the  secreting  epithelium  being- 
surrounded  with  a  continnous  sheath  of  longitudinally  disposed 
narrow  fibres  or  cells  furnished  with  oval  nnclei.  Some  of  the 
coils  are  considerably  dilated,  but  their  nature  is  obvious  from 
the  ])ersistence  of  the  typical  structure. 

Were  it  not  for  the  presence  of  the  muscular  sheath  it  would 
not  be  possible  to  identify  the  glands  in  question  as  sudoriferous. 
Thev  mio-ht  almost  be  taken  for  mammarv. 

Although  the  mammary  glands,  in  mammals  generally,  have 
their  source  in  modified  sebaceous  glands,  nevertheless,  in  the 
Rchidna  and  Ornithorhyncus,  Gegenbaur^   long  ago  recognised 

1  '  Zur  Konntniss  dor  Mannnar  organe  dor  Monotroinoii,'  von  Carl  Gegenbaiir, 
Leipsig*,  188(5, 
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tlirir  oi'iLl'in  ti'tiiii  suciil -l:"I:i  ikU,  Ii\  iikmiis  oI  iIic  pivsciicc'  ol  llic 
imisciihir  sliciii  li.  Tlic  sweat -^'hinds,  ccrhiiiilv,  iii  tlic  IcratMina 
arc  cttiisidrralilN'  iin  Mlilicd  and  llic  coil  al)iioriiially  \  <»liiiiiiiioiis, 
iiol  from  dilalatiim  nicrrlv,  Imt  Iroiii  ovcr'^Towl  Ii  ;  tlicy  Ix'ai-  a 
r(Miiarkai)lc  rcscinljlaiicc  to  tlic  lohidcs  of  tlic  ma  iiiiiiai'y  u'laiids 
of  Mcliidiia,  wliiidi  retain  a  tiilndar  si  laiet  lire  and  (•|ieii  on  llie 
fi-ee  snrface  of  tlie  skin  witlnuil   the  int  ei'vent  ion  of  a   nipph^ 

W  lien  we  considei-  liow  ill-develo])e<l  lliese  teratoinata  are,  we 
nia\  l)e  j)re])ar(M|  not  onl\  for  reversion  of  atiivism  ot  a  jj'i'osser 
l^in(l,  l)iit  (Mie  also  ol"  lii<t  olon-ic;d  stnietare  —  a  tcdeplasia,  as  1 
liaxc  \-ent  iired  to  name  it . 

rmndles  of  mistrij)ed  muscle-rihi'e  (ci-ectores)  occur  in  the 
nein'ld)om-liood  of  the  liairs. 

By  fai*  tlic  most  interostiii,^'  stiaict  tires,  liowcvcr,  arc  well- 
defined  bundles  of  iuM've-lil)rc*s,  and  a  substance  wliieli  I'cpre- 
sents  a  cciifra/  iwrrons  si/sh'in. 

The  latter  a))])(>ai-s  in  the  sc^'tion  as  a  small,  almost  cii-cular 
Itody  loosely  connected  peripherally  Avitli  a  narrow  line  of  fihi-ous 
tissue — its  meninges. 

Of  tlie  nerves,  some  lie  in,  and  som<^  immediately  beyond  the 
"  nuMiibranes."  In  the  snbstance  of  one  particularly  conspicuous 
nerve,  which  is  closely  related  to  the  meningeal  fibrous  tissue, 
ganglion  cells  are  collected  in  large  nundjers;  these  cells  are  of 
great  size,  furnished  with  a  prominent  nucleus  and  nucleolus, 
and  surrounded  each  with  a  proper  nucleated  sheath.  This, 
possibly,  represents  a  (iasserian  ganglion. 

To  return  to  the  central  nervous  system,  its  substance  consists 
mainly  of  a  felt-work  of  neuroglia,  i.r.  of  delicate  fibrils  with 
a])pertaining  cells  furnished  with  small  round  or  short  oval 
nuclei,  but  su])portiug,  in  addition,  a  certain  number  of  great 
nerve-cells.  'J'he  cells  in  cpiestion  have  a  large  nucleus  and 
nucleolus,  and  are  ])olymorplious,  produced  into  the  angular 
processes  characteristic  of  the  largest  cells  of  the  centi-al  nervous 
system.  From  some  of  the  cells,  processes,  axons  and  dendrons 
are  traceable  into  the  general  fibrillar  basis.  In  sections  stained 
with  afpieous  solution  of  eosin  and  afterwards  with  toluidin 
blue  (1  ])er  cent,  aqueous  solution,  half  a  minute,  i<0  })er  cent. 
alcoliol,  absolute  alcohol,  xylol  balsam)  Nissl  bodies  are  dis])layed 
in  tlie  nerve-cells.  No  nieduUated  fibres  are  discernible  in  the 
central  substance.      In  sections  so  staiiu'd,  the  nerve-cells  of  tlu* 
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yaiigliiiti'il  coi-il  alreiuly  referred  to,  likewise  show  typieiil  \issl 
bodies  arraiiufed  some  what  coneeiitrically  with  the  iiueU'iis. 

The  wall  of  the  e\  st  in  which  this  teratoma  is  contained 
exhibits  an  e])ithelial  lining  of  a  single  layer  of  nmriform  cells. 
There  are  no  traces  of  hairs  or  of  any  kind  of  cutaneons  glands. 

To  take,  lastly,  the  highest  of  the  three  cysts  in  the  same  ovary  : 
In  this,  which  is  abont  one  inch  and  three  qnarters  in  diameter, 
there  is  contained  a  long  tubnlar  endjryoma,  which  is  wrapped 
in  a  circnlar  manner  against  the  interior  to  which  it  adheres  in 
three  spots,  bnt  is  elsewhere  free,  or  nnattached.  In  the  original 
incision  made  to  open  the  cyst,  the  embryoma  has  been  divided 
across  its  long  axis  into  two  nearly  equal  portions.  For  the 
sake  of  clearness  the  portion  in  each  lialf  of  the  cyst  may  be 
described  separately.  That  in  one  iialf  is  abont  an  inch  and  a 
half  in  length  and  three-quarters  of  an  inch  in  diameter,  and  it 
is  incorporated  at  either  end  with  the  wall  of  the  cyst,  being 
elsewdiere  non-adherent. 

From  it  there  grows  a  tress  of  pale  or  flaxen  hair  fully  seven 
inches  in  length.  The  teratoma  on  cross  section  is  tubular,  and 
comprises  a  body- wall  of  piliferons  skin  and  fat,  enclosed  by 
which  there  is  a  second  tubular  structure  consisting  for  about 
half  of  its  circumference  of  an  extremely  delicate  membrane,  and 
elscAvliere  of  a  ])air  of  semi-circular  masses  joined  peripherally  by  a 
commissure,  l)ut  in  tlie  rest  of  their  extent  separated  by  a 
fissure  which  opens  out  into  the  membranous  segment  of  the 
tube.  As  proved  by  its  microscopic  structure  the  tubular  l)ody 
itself  represents  a  central  ncrvoKs  si/strm. 

The  outer  body-wall  is  for  the  most  part  fornuHl  of  true  skin 
and  subcutaneous  fat,  but  in  two  situations  it  is  thin  and 
mend)ranous:  one  of  these  nienibranons  areas  (both  of  which 
run  in  the  long  axis  of  the  teratoma)  lies  on  the  aspect  farthest 
removed  from  the  nervous  substance  referred  to  ;  the  other  lies 
immediately  along  its  commissure.  Although  the  general  cavity 
of  the  cyst  containing  the  endn-yoma  is  smooth,  yet  about  the 
end  from  Avhich  the  chief  mass  of  hair  arises  it  is  lined  with 
true  skin  in  whicli  the  orifices  of  empty  hair-follicles  are  obvious 
to  the  naked  eye. 

At  this  end  of  the  embryoma  there  is  a  blind  depression, 
admitting  the  end  of  a  probe,  and  bounded  by  two  very  distinct 
lips.     It  lies  in  close  connection  with  a  ring  of  bone  which,  for 
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ri-asdiis  to  lie  |n-('>ciillv   st  :il  cd,  111:1  y    l)c    (;il<<'ii  ;is    poriioii    ol   1I113 
basr  ui'  ;i    >kull,   ami  t  lu'  di'jMVs.sion   itself   miisL    he    view  ud  as  11 

HiOUKKhl'll  III . 

'I'lir  porlidii  (if  llic  (cratoiiia  in  coiiiiccl  inn  wiili  tlic  otlicr  li;ill 
ol"  t  111'  cvsl  iiiav  lie  thus  dcsfriltctl  :  N<»l  (|iiil  c  (MHial  to  t  lie  o!  lu.'i- 
ill  si/.o  it  lias  a  similar  Iiil)iilar  form,  l)iit  is  thin  and  mcmhranous 
wiihoiit  cutaneous  in vcstiiieiit .  Like  the  otiicr  half  it  is 
attached  liv  its  two  ends,  and  is  elsewhere  free.  The  interioi-of 
the  tiilndarsac  is  vacant,  without  any  trace  of  nervous  substance. 

At  one  ])ole  of  attachment  the  teratoma  is  continuous  witli  tlie 
other  i)ortion  in  tlie  opposite  half  of  the  cyst  ;  the  other  ])ole  is 
simply  fixed  to  the  wall  of  t  he  cyst,  a  distinct  interval  intervening^ 
between  the  termination  oi'  the  teratoma  here  and  that  in  the 
other  half  of  the  sac,  the  parasite  as  a  whole  being  somewhat 
horse-shoe  shaped. 

The  cyst  immediately  about  the  anterior  pole  of  attachment  is 
formed  of  skin,  and  from  the  skin  there  here  projects  a  small 
]HHlunculated,  solid,  skin-covered  process  as  large  as  a  small  pea. 
This  process  consists  microscopically  of  fat  embedded  in  which 
there  is  a  well-defined  central  process  of  cartilage.  When  the 
two  portions  of  the  tubular  teratoma  are  pieced  together  the 
membranous  sac  is  seen  to  be  continuous  with  the  other  tubular 
portion  by  a  narrow  constricted  process  which  traverses  a  ring  of 
bone ;  and  from  the  dilated  spinal  cord  in  one  sac  there  is 
continued  through  this  ring  a  process  of  nervous  substance  which 
})rojects  for  a  short  distance  into  the  otherwise  empty  sac.  The 
mendjranous  sac  itself  may,  therefore,  be  viewed  as  formed  in 
connection  with  the  cephalic  portion  of  a  central  nervous  system. 

Ijct  me  finally,  in  connection  with  this  specimen,  refer  to  the 
Hwtolo(/y  of  the  process  containing  cartilage,  and  of  the  central 
nervous  substance.  ^Microscopical  examination  shows  the  ap- 
])endage  to  consist  of  connective  tissue  in  which  a  few  groups 
of  fat  cells  lie ;  it  is  covered  with  piliferous  skin  furnished 
with  erector  muscles,  large  sebaceous  glands  and  sweat-coils. 

In  its  centre  there  is  an  oval  area  of  cartilage.  No  bone 
formation  is  in  progress.  The  central  cells  of  the  cartilage  are  of 
considerable  size;  more  outwardly  the  cells  become  smaller,  and 
are  smallest  at  the  periphery  beneath  the  perichondrium.  The 
matrix  is  not  hyaline,  but  pervaded  with  closely  intersecting  stiff- 
looking  fibrils  of  great  delicacy.     In  sections  treated  with  Luna's 
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iicid  orcoiii  tor  twoiity-tour  liuiii-s  the*  rLMldisli-l^rowu  ciiloiii*  liikcii 
V)y  tliu  tihrils  proves  that  tliuy  consist  of  eliistic  tissue,  and  that 
the  cartihig-e  is  of  tlie  ehistic  variety. 

I,  therefore,  interpret  the  appendage  itself  to  represent  an 
abortive  pinna,  and  not,  in  this  case,  a  limb  bud.  fts  proximity 
to  the  stomodiDuni  supports  this  interpretation. 

The  skin  and  fat,  /.  f.  the  body-wall  of  theendjryoma  enclosing 
the  central  nervous  system,  present  the  usual  components,  viz. 
hair  and  large  sebaceous  glands,  with  bundles  of  unstriped 
muscle-fibres  (erectores  pilorum)  and  sweat-coils.  Tlie  nucleus 
of  nuiny  of  the  fat  cells  ])resents  a  single  vacuole  of  vary- 
ini'-  size,  such  as  I  have  elsewhere  shown  to  be  due  t(^  the 
storage  of  fat  in  the  nucleus  itself  (M*ath.  Soc.  Trans.,'  vol.  liv, 
p.  21.-.). 

The  tubular  structure  representing  a  central  nervous  system 
is  but  loosely  connected  with  the  enclosing  fat  and  skin.  It 
comprises  on  one  aspect  two  somewhat  hemispherical  masses  of 
nervous  substance  united  by  a  commissure  and  shading  oft"  on  the 
opposite  into  a  thin  mend)rane  which  completes  the  tube. 
Opposite  the  commissure  and  at  the  other  })ole  of  the  cross 
section  the  body-wall  is  thin  and  membranous  ;  elsewhere  it 
consists  of  skin  and  fat.  The  membranous  portion  of  the  tube 
is  lined  with  columnar  epithelium,  which  is  continued  into  the 
cleft  between  the  hemispherical  processes  of  the  nervous  tissue, 
the  whole  cavity  obviously  representing  that  of  a  central  nervous 
system,  either  cephalic  or  spinal,  ])athologically  dilated  by  a 
hydrocephalic  or  liydromyelic  process. 

The  nervous  substance  presents  the  same  structure  as  that 
described  in  the  teratoma  of  the  middle  cyst  of  this  same  ovary. 
It  shows  a  delicate  reticulum  of  fine  fibrils  provided  with  cells 
having  oval  nuclei,  and  in  it  there  lie  many  large  branching 
nerve-cells,  furnished  with  conspicuous  nucleus  and  nucleolus. 
In  sections  stained  with  toluidin  blue  Nissl  bodies  are  obvious  in 
parts  of  certain  of  these  cells. 

In  addition  to  the  triple  teratomatous  cysts  of  this  ovary  it  is 
noteworthy  that  the  opposite  ovary  of  the  same  patient  contains 
a  further  embryomatous  cyst  of  larger  size  than  any  of  the  rest. 
The  teratoma  projecting  into  it  is  so  deformed  from  internal 
distension  that  its  true  nature  would  be  quite  unrecognisable 
without  the  evidence  aft'orded  by  those  already  described. 
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Till'  cN.sl  wliicli  ltc:ii's  llic  t(  r;ilniii;i  is  (|iiilc  lour  iinlics  in  its 
lunger  (jiiiiiici  cr,  :iiul  ils  iiilcrmf  is  (jiiilc  siiinnlli. 

Into  It  tluTc  |)roj('('t  sitlc  li\  side  two  linn  niciiil)r;i  iioiis  ssics, 
lo«^t'l  luT  ncarh  ;is  Iohl;*  :is  t  lie  cn  si ,  :iii(l  cncli  ;i  ImuM  one  ;iiiil  ;i  li;il  I 
inclics  in  tr;ins\i'rsr  (li;i  niclci-,  Kiicli  of  llicsi-  is  iithiclicd  lo  I  Ik; 
rvsi  hy  uno  of  ils  lonLCd'  hordiTs,  iind  llicy  uvc,  in<»r('o\ ci-, 
adluMHMit  to  one  anollici-  :it  Ilic  middle,  w  lici-c  iIk'V  (•<)!iiiiiiinicjit(; 
l»_v  ;in  :i|)(M't  m\'  alxuil  a  tjiiarter  ol'jiii  iutdi  in  diameter.  Con  I  in  nous 
with  tlic  atlaclied  ])ortioii  of  one  of  tlio  sacs  tliere  is  a  j)ililri-(jns 
ai*ea  alxuit  as  larij'e  as  a  ll(»rin,  forming'  pa I't  of  1  lie  wall  of  1  lie  con- 
taininn'  cyst.  This  j)iIifei-oiis  area  must  he  viewed  as  a  ])ei-i))liei-al 
])oiiion  of  the  lei-atonia,  althoii^di  it  shows  nolliin^'  more  to  the 
naked  eye  on  section  than  skin.  Half  siirroiindinu-  the  a[)ertiire 
of  communication  above  referred  to  thei'c  is  a  semicircular  j)late 
(»f  l)on(\ 

Although  the  sacs  are  for  the  most  })art  fibrous,  there  is  on 
one  of  them  a  track  of  attenuated,  piliferous  skin  about  one  and  a 
lialf  inches  in  length;  this  track  is  sharply  defined  on  one  of  its 
bordi'rs^  and  here  succeeded  by  a  thin  membrane,  which  forms  tlie 
wall  of  the  sac  as  far  as  the  attachment  of  the  latter  to  tlie  con- 
taining cyst.  Let  it  be  finally  noted  as  showing  what  the  nature 
of  the  sacs  is,  that  a  thin,  continuous  membrane  can  be  raised 
from  the  inner  surface  of  them. 

Xow  then,  as  to  the  interpretation.  The  bilobed  sac  is  a 
teratoma  of  which  a  central  nervous  system  has  been  enormously 
distended  by  fluid  effusion,  the  delicate  inner  membrane  repre- 
senting meninges,  and  the  thicker  external  one,  of  which  parts  are 
constituted  by  piliferous  skin,  the  body-wall.  One  of  the  sacs 
represents  a  cerebrum,  the  other  a  spinal  cord,  the  connnunication 
being  by  the  constricted  aperture  mentioned,  the  bone  around 
which  jn-obably  marks  the  situation  of  a  foramen  magnum. 

The  general  conformation,  in  short,  is  like  that  of  one  of  the 
cystic  teratomata  already  described  in  the  other  ovary,  the 
correctness  of  the  interpretation  being  proved  by  the  fact  that 
in  the  other  teratoma  the  two  halves  of  a  spinal  cord  are  (piite 
distinct  on  the  sides  of  the  sac. 

4511  A,  Museum  lloyal  College  of  Surgeons. 

The  next  specimen  is  of  interest  in  that  although  the  embryoma 
consists  only  of  fat  it  possesses  a  distinct  central  nervous  system, 
sufiiciently  developed  to  be  easily  recognisable  by  the  naked  eye. 
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'I'liu  L'liibryuiiiii,  which  is  iittuchcd  by  ii  suiiiowluit  coustriutud 
biiso  to  the  Willi  ut'  its  cuiitiiining  uviiriuii  cyst,  is  ii  proniiiicnt 
oval  mass  of  adi])ose  tissue  covered  with  ])iliferous  skin,  an  inch 
and  a  halt"  in  longer  diameter;  the  summit  is  constituted  by  a 
splieroidal  ])rocess  three  eightlis  of  an  inch  in  diameter,  tlie 
whole  bearing  a  superficial  resemblance  to  a  nuimma  and  its 
nipple.  No  bone  is  detectable  by  needling,  and  no  intestine  or 
cuelom  appears  in  the  sagittal  section.  On  one  side  of  the  base 
of  the  projection  the  cyst  itself  presents  a  slightly  raised  patch, 
about  the  si/e  of  a  threepenny  piece,  of  rugose  piliferous  skin. 
This  patch  is  continuous  with  the  skin  of  the  teratoma,  ami 
nuist  be  viewed  as  a  portion  of  its  base  disj)laced  in  the  disten- 
sion of  the  cyst. 

In  the  base  of  the  spherical  process  there  is  exposed  in  the 
sagittal  section  a  snndl,  ovoidal,  whitish  structure,  about  4  mm. 
in  its  chief  horizontal  diameter,  and  from  this  there  is  prolonged 
into  the  adjoining  portion  of  the  main  mass  or  trunk  of  the  tera- 
toma a  narrower  process  about  5  nun.  in  length.  This  is  sharply 
bent  in  an  S-like  curve  where  connected  with  the  portion  first 
referred  to. 

T1k>  two  structures,  which  form,  in  reality,  a  continuous  mass, 
are  enclosed  in  a  well-defined  sheath,  the  disposition  being 
altogether  remarkedly  suggestive  of  a  ])rimitive  brain  and  cord. 
This  substance,  as  proved  by  microscopic  examination,  represents 
a  central  nervous  system,  although  no  central  cavity  indicative 
of  cerebral  vesicles  or  medullary  canal  appears  in  the  sections. 

On  one  side  of  the  horizontal  portion  of  this  central  nervous 
system,  separated  from  it  by  the  meninges,  there  is  a  large 
gangliated  cord,  probably  Gasserian.  From  this  a  large  trunk 
can  be  traced  for  a  short  distance  into  the  fat  of  the  spherical 
head-like  process  of  the  teratoma. 

One  further  histological  element  must  be  noticed.  Contiguous 
with  the  gangliated  cord,  and  innnediately  beneath  the  skin, 
there  is  a  dense  knot  of  unstriped  muscle  in  intersecting  bundles. 
There  is  in  this  no  disposition  suggesting  tlie  wall  of  a  viscus, 
yet  the  fact  that  a  nerve  of  conspicuous  size  penetrates  it 
invests  it  with  some  morphological  significance. 

The  central  nervous  system  displays  the  following  histological 
structure.  It  consists  of  a  mesh-work  of  fibrils,  tlu^  nuclei  of 
the  cells  pertaining  to  whicli  are_,  some  of  them  small,  deeply- 
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sliiiiiiiiL!-,  round,  «»r  when  \  icwcil  loni^'il  iidiniilly^  sliort  onjiIs,  ;iii<1 
ot  lu'i's  l;iri;-('r,  (>\  :iK  ;in<l  witli  :i  in<  m'c  open  cliroiiuitin  net.  (Jr;i(l;i- 
tioiis  between  llietwo  kinds  occur.  The  structui'e  in  (|nesti()n 
must  l)e  reuMi-dcMl  ;is  neurou'liii  ;  For  towjirds  the  surhice  tlie 
fihrils  lire  i-onlinuoiis  with  the  co:ii-sei-  processes  of  neui-oL!"li;i 
whicli  penetrate  IVoin  the  extei'ior.  'I'lie  (•;i])ill;iries  ni-e  ecjin- 
paiMt  i\  (dv  lew.      No  niedulhited  lihres  ;ire  jinyw  lier(,'  indicated. 

Ci)r})ura  aniylacea  occur  in  sparse  numbers. 

In  tlu^  nuMid)rnne  c()nfiniii<^*  the  structut-e  there  are  groiips  of 
o-rotesfpie,  bran(dNni'-  pigment  cells;  the  pigment  granules  no- 
where present  jiny  trace  of  red  or  brown,  but  are  of   deep  black. 

The  really  important  elements,  however,  are  large  branching 
nerve-cells,  in  the  cytoplasm  of  which  the  presence  of  Nissl 
bodies  is  very  evident  in  sections  stained  with  toluidin  blue. 

The  chief  group  of  these  cells  lies  about  the  centre  of  the 
transversely  elongated  portion  of  this  central  nervous  system. 

Elsewhere  the  cells  are  few,  and  their  numbers  quite  inade- 
(piate  to  justify  the  view  that  the  fibrils  of  the  main  substance 
may  be  to  any  large  extent  axons  or  dendrons. 

Excepting  for  the  nervous  structures  and  unstriped  muscle, 
the  teratoma  is  constituted  solely  by  fat,  the  skin  investing  which 
is  furnished  w^ith  hair,  large  sebaceous  glands,  and  sweat-coils, 
the  latter  of  which  present  no  cystic  or  other  pathological. con- 
dition. Considerable  numbers  of  branching  pigment  cells  occur 
in  the  connective  tissue  of  the  corium.  There  is  no  pigment  in 
the  epidermis. 

The  pigment  granules  are  everyw^here  of  an  intense  black 
colour,  and  the  cells  often  deeply  loaded. 

Of  the  source  or  meaning  of  this  pigment  in  the  corium  and 
meninges  I  can  offer  no  suggestion,  unless  it  represents  the 
monstrously  misplaced  elements  of  a  nascent  choroid  and  retina.^ 

Microscopic  sections  of  the  wall  of  the  cyst  at  a  distance  from 
the  embryoma  show  a  complete  absence  of  hair-follicles  and 
glands  of  any  kind.  The  innermost  portion  is  formed  of  a  dense 
zone  of  connective  tissue.  Here  and  there  remnants  of  an 
investing  epithelium  occur ;  this,  where  most  perfect,  is  a 
simple  cubical  layer,  with  a  thin  stratum  of  overlying  flat  cells 
witlujut  intervening  poU'hedral  forms. 

'  Virchow  has  descril>ed  pigment  cells  in  the  normal  pia  mater  of  the  adult 
lik«'  tliose  of  the  choroid.     (Tumour-s  :  molanoina  of  the  pia  mater.) 
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2i»2    ACAKDIAC  ACEPHALOUS  OVARIAN  EMBRYOMA. 

With  the  fonuwing-  specimen  1  may  close  the  list,  us  represen- 
tative of  almost  the  lowest  grade  which  the  ovarian  embryoma 
may  take,  bnt  in  which,  nevertheless,  the  j)resence  of  a  minute 
process  of  bone  and  of  a  small  ill-developed  intestine  in  the  mass 
of  fat  composing  the  teratoma  reveals  its  true  nature. 

4526k,  Museum  Royal  College  of  Surgeons. 

A  diseased  ovary  (left)  with  the  end  of  the  Fallopian  tube. 
The  ovary  is  enlarged  by  the  growth  of  a  smooth-walled  cyst, 
about  three  inches  in  diameter,  into  which  there  ])rojects  a 
small,  well-defined  oval  mass  of  fat  representing  a  degraded 
embryoma  or  teratoma.  The  teratoma  measures  2*8  cm. 
(lj-'\rinch)  in  its  longer  diameter,  and  is  covered  with  piliferous 
skin,  but  unfurnished  with  any  processes  suggestive  of  limbs. 
The  true  skin  ceases  abruptly  at  the  base  of  the  parasite,  which 
is  attached  by  a  flat,  thin,  flexible  pedicle,  about  an  inch  along 
its  site  of  insertion  into  the  wall  of  the  cyst ;  the  surface  of  the 
pedicle,  like  the  rest  of  the  interior  of  the  cyst,  is  quite  smooth. 
Growing  from  one  pole  of  the  parasite  is  a  tress  of  hairs,  the 
longest  of  which  measures  seven  inches  (18  cm.).  The  rest  of 
the  skin  is  furnished  with  shorter  hairs,  the  chief  of  which  do 
not  exceed  one  inch.  The  long  hairs,  the  length  of  which 
suggests  that  they  represent  those  of  the  scalp,  like  the  rest  are 
individually  pale  or  flaxen,  and  though  in  mass  the  colour 
appears  somewhat  darker,  it  is  far  removed  from  black. 

Free  within  the  cyst  lay  the  compact  mass,  nearly  three  inches 
in  diameter,  of  tangled  flaxen  or  pale  yellow  hair,  preserved  in 
the  preparation  succeeding  it  (4526g).  The  section,  which  has 
been  carried  through  the  teratoma,  shows  it  to  consist  almost 
solely  of  fat  covered  with  piliferous  skin,  but  in  the  base  of  the 
fat  near  the  attachment  of  the  pedicle  there  has  been  exposed 
by  dissection  a  small  nodule  of  dense  bone,  about  the  size  of 
a  barley-corn,  though  of  less  regular  form,  and  on  one  end  of 
this  there  lies  a  still  smaller  nodule  of  cartilage. 

In  the  midst  of  the  fat  and  in  proximity  to  the  osseous  process 
described  there  is  a  small  well-defined  spheroidal  cavity  about 
3  mm.  in  diameter,  which  shows  on  microscopic  section  a  well- 
developed  wall  of  unstriped  muscle-fibre,  and  an  epithelial 
lining  without  villi  or  glands.  The  epithelium  is  not  columnar, 
but  a  simple  layer  of  somewhat  cubical  cells.  This  structure 
may   be  taken  as  representing  a  primitive  intestine,  with   ill- 
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lllustnitin^^  the  roiiminnication  by  Mr.  S.  (J.  Sluittock  on  ^' An 
acavdiac,  a(H'})lial()iis  ovarian   p]inl)i'y()ma,  etc/^      (P.  267.) 

K,,4.  1. — An  oinln-yoma  projecting;  into  ii  siiiooth-w ailed  ovarian  cyst,  in  a 
case  in  which  there  are  three  distinct  cysts  in  the  ovary,  into  each  of  which  a 
parasite  projects,  the  enibryoniata  themselves  presontinj;  different  f^rades  of 
deveh)pnient.  (Specimen  No.  ir)]  1,  Mus.  Koyal  Colle<re  of  Sur<,'eons.  Nat.  sizx'.) 
The  parasite  is  furnished  with  two  paired,  thou<;h  not  symmetrical,  appen- 
da|,'es,  represimtin*,^  lower  lind»s.  The  cephalic  (md  of  th(;  em})ryo  is  repre- 
sented at  its  base  of  attachment  by  an  irre<,ailar  process  of  bone  bearinj^ 
teeth,  from  the  skin  in  the  nei^^hbonrhood  of  which  there  has  grown  a  tres.s  of 
hair  over  seven  inches  in  len<;th.  The  lenj^th  of  the  hair,  and  its  insertion 
ne\ar  the  dentigerous  bone,  indicate  that  it  answers  to  that  of  the  scalp. 

Fi(j.  2. — A  vertical  section  of  the  same,  showing  a  simple  intestine,  part  of 
wiiich  lies  free  in  an  abdominal  cavity  or  ca3lom,  the  whole  being  embedded  in 
the  fat  which  composes  the  trunk  of  the  emljryoma. 

IPiQ^  3. — Part  of  a  second  distinct  cyst  in  the  same  ovary.  Into  it  there 
projects  an  amorphous  eminence  which  represents  a  low  grade  of  embryoma ; 
from  one  spot  a  rudimentary  limb-bud  has  grown  out;  in  this  there  is,  as 
shown  "by  microscopic  examination,  a  process  of  hyaline  cartilage. 

Fig.  4. — The  skeleton  of  one  of  the  hind  limbs  and  part  of  the  pelvis  of  a 
lizard  {Ophisaurus  apus)  in  which  the  hind  limbs  are  rudimentary  (Mus.  Coll. 
Surg.). 

Fig.  5. — The  skeleton  of  the  hind  limb  and  pelvis  of  one  side  of  Python  sehse, 
showing  the  rudimentary  limb  terminated  by  a  claw  (Mus.  Coll.  Svirg.). 

Fig.  6. — Portion  of  a  single  ovarian  cyst  into  which  there  projects  an  oval 
amorphous  embryoma.  One  pole  bears  a  tress  of  hair,  the  length  of  which 
(seven  inches)  indicates  that  it  arises  from  an  area  of  skin  corresponding  with 
the  scalp.  The  rest  of  the  cyst  is,  histologically,  lined  with  a  single  layer  of 
flat  epithelium.     Natural  size.     (2526  E,  Mus.  Coll.  Surg.) 

Fig.  7. — The  same  embryoma  in  sagittal  section.  It  consists  of  fat  covered 
with  piliferous  skin.  Near  its  base  of  attachment,  embedded  in  the  fat  (from 
which  it  has  been  partly  dissected  out),  there  is  a  small  oval  nodule  of  bone 
capped  with  cartilage.  In  the  fat,  moreover,  there  is  a  small  spherical  cavity, 
the  wall  of  which  consists  of  unstriped  muscle-fibre,  and  a  mucosa  lined  with 
cubical  epithelium ;  this  probably  represents  a  primitive  intestine.  Natural 
size.     (2526  E,  Mus.  Coll.  Surg.) 

Fig.  8. — A  vertical  section  of  an  embryoma  projecting  into  an  ovarian  cyst. 
Natural  size.  (4511  A,  Mus.  Coll.  Surg.)  The  embryoma  consists  of  a  mass  of 
skin-covered  fat,  biit  in  this  there  is  exposed  a  rudimentary  central  nervous 
system,  in  which  microscopically  there  are  groups  of  typical  nerve-cells  lying 
in  neuroglia.  The  form  of  the  nervous  system  is  suggestive  of  a  brain  and 
cord.  The  small  circular  body  on  the  left  hand  of  this  is  a  large  gangliated 
nerve,  possibly  Gasserian. 

Fig.  9. — One  of  the  cysts  of  an  ovary  in  which  there  are  three  separate  cysts, 
each  of  which  bears  an  embryoma.  (2371,  St.  Thomas's  Hospital  Museum. 
Natural  size.)  The  embryoma  in  the  cyst  shown  is  of  elongated  form,  and  is 
provided  at  one  end  with  a  long  tress  of  hair ;  at  this  end  there  is  a  blind  sac 
with  projecting  lips,  representing  a  stomodaum ;  into  this  a  bristle  has  been 
inserted.  In  front  of  the  stomodanim  there  is  shown  part  of  a  divided  mem- 
branous sac  which  is  continuous  through  a  ring  of  bone  with  the  tubular  cavity 
of  the  rest  of  the  teratoma. 

Fig.  10. — The  stomodaeum  viewed  from  the  front. 

Fig.  11. — A  cross-section  carried  through  the  middle  of  the  embryoma. 
Within  a  covering  or  body-wall  of  skin  and  subcutaneous  fat  there  is  a  tubular 
sac,  which  represents  a  spinal  cord,  of  which  the  central  canal  is  abnormally  dis- 
tended (hydromyelus).     The  upper  part  of  the  sac  is  thin  and  membranous. 


the  lower  is  bounded  by  a  symmetrical  mass  of  tissue  which  microscopically 
consists  of  neurot^lia  supporting  larj^e  nerve-cells.     (Natural  size.) 

Fio.  12. — The  embryoma  in  a  second  cyst  of  the  same  ovary  ('2371,  St. 
Thomas's  Hospital  Museum.  Natural  size).  A  bristle  is  placed  beneath  a  strap- 
like process  prolonged  from  tht*  chief  mass  composing;  the  teratoma. 

Fig.  13. — A  vertical  section  of  the  preceding.  In  the  midst  of  the  tissue 
will  be  seen  a  minute  circular  structure  whicli  represents  a  central  nervous 
system,  as  told  by  its  consisting"  of  neuroglia  supporting  large  branching 
nerve-cells.     (Natural  size.) 
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Ad  dissertationem    *'  De  Embryomate  quodam  acephalo 
Ovarii  "  illustrandam. 

S.  G.  Shattock.     (P.  267.) 

FiouRA  1. — Embryoma  sive  teratoma  in  ovarii  cysteni  project um.  Membris 
inferioribus  duobus,  sed  inequaliter  evolutis,  pra^ditum  est.  Extremitas 
embryomatis  cephalica  repraesentatur  ossis  processu  dentigerenti  cujus  ex  cute 
excrescunt  crines. 

FiGURA  2. — Embryomatis  ejusdem  sectio.  Monstratur  intestinuin  in  cavum 
abdominale  projectum,  intra  tela?  adiposce  molem  ex  qua  embryomatis  truncus 
constat. 

FiGURA  3. — Teratoma  in  cyste  alia  ovarii  ejusdem  projectum.  Ex  embryo- 
mate,  rudissime  evoluto,  protruditur  menibrum  minutum  in  quo  cartilaginis 
processus  continetur.  In  ovario  eodem  teratoma  tertium  in  cyste  tertia  pro- 
jicitur. 

FiGURA  4. — Ununi  e  membris  inferioribus  rude  evolutis,  cum  pelve  con- 
junctum,  ut  apparet  in  "  Ophisaurus  apus." 

FiGURA  5. — Unum  e  membris  inferioribus  rude  evolutis,  cum  pelve  con- 
junctum,  ut  apparet  in  "  Python  seba?." 

FiGURA  6. — Embryoma  simpliciter  conformatum  quod  in  ovarii  cyste  pro- 
jicitur.  Parasiti  e  cute,  in  loco  quodam,  crines,  in  longitudinem  18  centimetra 
excrescunt. 

FiGURA  7. — Teratomatis  praecedentis  sectio.  E  tela  constat  adiposa  cute 
piliferenti  indutil ;  in  ilia  monstrantur  processus  ossis  minutus,  et  cavum  quod 
intestinum  repra?sentat. 

FiGURA  8. — Embryomatis  in  ovarii  cyste  projecti  sectio.  In  tela  adiposa 
ex  qua  teratoma  constat,  systema  includitur  nervosum  centrale.  Scrutatio 
microscopica  hoc  constare  probat  ex  neuroglia  in  qua  cellular  magna?  nervosse 
sustinentur. 

FiGURA  9. — Embryoma  tubulare  in  ovarii  cyste  projectum.  In  parte  dextni 
embryoma  crinibus  atque  stomodceo  (in  quo  seta  infigitur)  pra?ditum  est. 

FiGURA  10. — Embryomatis  prsecedentis  stomodoeum  supra  conspectmn. 

FiGURA  11. — Ejusdem  embryomatis  sectio  transversa.  Structura  tubularis, 
cute  circumtecta,  ex  systemate  nervoso  centrali  constat,  canalis  cujus  abuor- 
miter  dilatata  est,  ut  in  hydrocephalo  aut  hydromyelo. 

FiGURA  12. — Embryoma  aliiid  in  cyste  alia  ovarii  ejusdem  projectum. 

FiGURA  13. — Embryomatis  prsecedentis  sectio.  In  medio  ipso  discerni  potest 
sectio  sy sterna tis  nervosi  centralis. 

Figrurse  ad  mao^nitudinem  natiiralem  delineatre  sunt  omnes. 
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KXI'LANATION    ol'    I'LATI-;    \I, 

I  llii>n:ii  iiiLT  tlitM'oimminicjitioii  liy  Mr.  S.  (i.  Shattock   on   ^^  An 
;icar(li:K*,  jiccplinloiis  oVMi-inii   l']iiil>i'y<»iii;i.      (I*.  2<)7.j 

The  liiifurt's  illustrate  certain  of  the  microscopic  appearances 
jiri'siMitiMJ  l)y  the  sections  of  the  small  cmbryom;!  sliown  in 
Fig.  l'{  of  llio  prcM'cdiiig  plate  (Specimen  No.  IMl,  Museum  of 
St.  'riiomas's  Hospital). 

Fi«.  1. — Showing  the  central  iumvous  system  of  the  ombryoma,  as  viewed 
under  a  t  wo-inch  objective,  ocular  2.  Below  the  chief  oval  body  representing 
a  central  nervous  system  there  is  a  gangliated  cord  lying  inunediately  beyond 
the  thin  meml)rane  which  surrounds  the  former;  above  it  are  shown  dilated 
spaces  arising  in  sweat-glands. 

Fig.  2. — Portion  of  the  same  embryoma,  including  the  free  surface,  showing 
hairs  in  longitudinal  and  cross-section,  together  with  large  sebaceous  glands 
s'»me  of  them  in  connection  with  follicles  from  which  hairs  have  been  shed 
In  addition  there  is  shown  a  group  of  more  deeply-lying  sweat-glands  of 
abnormal  size.     Obj.  2  inch,  oc.  4. 

Fig.  8. — The  gangliated  cord  shown  in  Fig.  1  more  highly  magnified  (Zeiss  A, 
oc.  4).  Above  it  there  is  shown  the  margin  of  the  adjacent  central  nervous 
system.  In  the  gangliated  cord,  in  Avhich  medullated  nerve-fibres  are  present, 
large  numbers  of  nerve-cells  lie. 

Fig.  4. — One  of  the  nerve-cells  of  the  gangliated  cord,  as  seen  under  Zeiss  D. 
The  cell  is  drawn  from  a  section  which  was  stained  with  toluidin  blue  and  eosin, 
and  shows  the  Nissl  bodies  in  the  cytoplasm. 

Fig.  'i. — Showing  a  large  nerve-cell  with  its  processes,  lying  in  a  felt- work, 
chiefly  of  neuroglia  ;  from  the  central  nervous  system  of  the  embryoma.     Obj.  i. 

Fig.  6.— An  exterior  view  of  the  simimit  of  a  loop  of  a  dilated  sweat-gland 
shown  in  Fig.  2 :  ^  obj.  The  long  parallel  cells  and  their  nuclei,  which  lie 
outside  th<'  proper  epithelium,  and  are  characteristic  of  sweat-glands,  are 
remarkably  well  shown. 

Fig.  7. — A  cross-section  of  a  similar  sweat-gland  :  ^  obj.  It  shows  the 
transverse  sections  of  the  long  cells  which  form  the  wall  of  the  tube,  and  the 
lining  cells  which  are  cfdumnar  in  form,  and  divided  or  furcate  at  the  base  so 
as  to  fit  intit  the  furiMws  between  tlie  outer  series  of  muscle-fibres. 


TABULA   XT, 


Ad    dissertationem     *'  De    Embryomate    quodam    acephalo 

Ovarii"  illustrandam. 

S.  G.  Shattock.     (P.  267.) 

FiGURA  1. — Monstratur  sy sterna  nervosum  centrale  embryomatis  in  figurti  i:} 
tabula?  pi'secedentis  depicti. 

FiGURA  2. — Embiyoniatis  ejusdem  sectio  microscopica  pilos  monstrans  una 
cum  glandulis  sebaeeis  et  sudoriferentibus. 

FiauRA  3. — Systematis  nervosi  centralis  margo,  et  nervus  infrajacens 
cellulis  permultis  nervosis  prseditus. 

FiGURA  4. — Una  e  cellulis  nervosis,  corpora  Nissl,  nucleum  nucleolumque 
monstrans, 

FiGURA  5. — Monstratur  cellula  nervosa  in  neuroglia  sustenta  in  substantia 
nervosa  centrali  in  figiu-a  1  delineata. 

FiGURA  6. — Glandulae  sudoriferentis  portio  ab  extra  conspecta,  cellulas  longas 
musculares  monstrans. 

FiGURA  7. — GlandulfB  sudoriferentis  sectio ;  monstrantur  cellulte  epithelii 
atque  cellularum  muscularium  circumjacentium  sectiones. 
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(1('\('1«»P»m1  mucos:i,  its  (*|)it liclimii  corrcsiiondiiiL:-  in  clianicter  witli 
tlmt  <>r  I  lie  livpohliist  nf  ilic  iirca  |i<'lliici(l;i ,  wliicli  Inter  Lfivcs 
rise   tn  t  lie  intent  iiinl  ('pit  licliiiiii. 

1 1  i^toloLi'ical  exaininalion  nl'  tlie  wall  <>i  tlic  cysl  int(j  wliicli 
the  parasito  ])r(>j('cts  reveals  a  complete  absence  of  epidermis 
and  cpidcrnial  appenda^'cs.  'riic  wall  itself  consists  nf  w;ivy 
liltrous  tissue,  tlu'  inncnnost  lamina  <il"  wliidi  is  difTercntiated  by 
reason  ot"  a  Li'reater  (doseness  and  less  wavy  condition  nf  fibre; 
this  is  lined  with  a  distinct  single  layer  of  extremely  flattened 
e]ntlielial  etdls.  Xo  Lfiant  cells  were  found  in  the  substance  of 
the  cvst-wall.  'I'lie  oidy  ]iiliferous  area  of  the  cyst  (as  distin- 
guished from  the  })arasite)  is  a  minute  circular  patch  about  5 
mm.  in  diameter,  at  a  spot  almost  opposite  to  the  teratoma  ;  this 
area  is  of  a  pale  brownish  colour  and  bears  three  or  four  hairs. 

In  the  remains  of  the  ovary  at  a  site  opposite  to  the  Fallopian 
tube  there  has  grown  a  hemispherical  fibroma  about  an  inch  and 
a  (piarter  in  diameter. 

The  cyst  was  removed  from  a  Pol isli -Jewess,  aged  87  years, 
who  had  borne  two  children. 

It  is  noteworthy  that  whilst  the  luiir  of  the  teratoma  and  the 
mass  shed  into  the  cyst  is  flaxen  or  yellow,  the  hair  of  the 
patient  and  that  of  her  husband  (a  Polish-Jew)  are  quite  black. ^ 

The  theoretical  significance  of  this  striking  difference  in  colour 
I  will  discuss  later.- 

Let  me  here  refer  to  a  certain  difficulty  which  arises  in  the 

'  I  have  preserved  a  sample  of  the  patient's  hair  in  the  College  preparation 
No.  4o26o. 

-  That  the  anatomical  existence  of  the  lower  form  of  teratomatous  eminence 
in  ovarian  cysts  was  not  unknown  to  Morga<^ni  will  appear  from  the  following 
(^notation  \"'  Desedibus  et  causis  morboriim  per  Anatomen  indagatis,"  Liber  iii, 
'  De  Morbis  Ventris,'  epist.  39,  art.  41,  17G1).  Concerning  a  subject  examined 
liy  Manfn'di,  he  writes  :  "  Huic  enim  connatum  fuisse,  ad  me  scripsit,  globiim 
pnegrandis  ovi  magnitudine,  comprehensiim  alba  et  quasi  cartilaginea  tunica, 
(iuilni.s<lam  tamon  locis  tenuiore  et  nigricante :  intra  <'um  globum,  delituisse 
pilorum  gldiuerem,  ab  t-a  tunica  (»mnin<i  sejunctum,  et  quodam  quasi  sebo 
delibutum  .-  intra  glomerem  autein  nucleum  qxiendam,  ex  quo  vasa  aliquot  in 
rontinuntnm  testis  suhstantiam  pertinebant."  The  nucleus  in  the  middle  of 
the  ball  of  hair,  from  which  vessels  passed  into  the  continuous  substance  of 
the  ovary,  is  obviously  a  piliferous  teratoma,  the  hair  itself  l>eing  everywhere 
unattached  to  th<'  proper  wall  of  the  cyst.  In  regard  to  the  word  "testis"  it 
must  >>e  observed  that  the  ovary  is,  in  Morgagni's  work,  spoken  of  as  the 
female  testis,  and  that  it  is  so  use<l  in  the  above  citation. 
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occasional  prescucf  uf  pilifenm^  skin  in  more  than  one  spot  in 
the  cyst,  such  as  occurs  in  Spec.  \o.  4-j20k,  ah-eady  detaih^d, 
where,  in  addition  to  the  projectino;  piliferous  teratoma,  there  is 
a  small  unraised  patch  (5  mm.  in  diameter)  bearing  three  or 
four  hairs,  at  a  spot  almost  opposite  to  the  teratoma;  the 
wall  of  the  cyst  in  general  is  lined  with  a  single  layer  of  Hat 
epithelium. 

There  is  firstly,  then,  the  possibility  of  epithelial  transplanta- 
tion from  the  parasite  to  another  part  of  the  cyst.  Epithelium 
niit>'ht  be  transplanted  from  the  teratoma  at  an  early  stage  in 
the  development  of  the  latter,  the  implanted  epiblastic  cells 
subsequently  developing  the  cutaneous  appendages  of  hairs  and 
glands. 

When  we  recall  the  fact,  moreover,  that  epithelial  grafts  may 
be  started  upon  a  granulating  surface  by  means  of  transplanted 
hairs  {i.e.  of  course,  through  the  root-sheath  adhering  to 
the  hair)  as  well  as  by  means  of  portions  of  the  fully-grown 
epidermis,  and  remember  the  extensive  shedding  of  hair  so 
common  in  dermoid  cysts,  the  possibility  of  shed  hair  becoming 
attached  to  other  parts  of  the  cyst  will  not  appear  unreason- 
able. 

There  is,  morever,  a  spurious  attachment  of  hair  which  has 
been  shed  into  the  cyst,  that  must  not  be  mistaken  for  an  original 
oTOwth.  This  spurious  attachment  I  have  seen  in  the  case  of  a 
teratomatous  cyst  or  "  dermoid  ^'  of  the  testicle. 

The  inner  surface  of  this  cyst  (which  is  again  referred  to 
later  in  the  communication),  excluding  the  proper,  skin-covered 
dentigerous  teratoma,  consists  of  granulation-tissue  in  which  a 
certain  number  of  hairs  are  embedded,  the  granulation-tissue 
havino"  grown  up  about  hairs  which  have  been  shed,  for 
the  latter  are  not  furnished  with  any  trace  of  follicle,  but  lie 
simply  embedded  for  a  certain  distance  in  the  new  tissue. 

The  engagement  of  shed  hair  in  granulation-tissue  has  been 
described  in  the  case  of  ''  ovarian  dermoids  '^  by  Dr.  Herbert 
Williamson  {'  Obstet.  Soc.  Trans.,'  vol.  xlvi,  1905). 

Another  process  clearly  traceable  in  some  cysts  is  that  by 
which  the  progressive  distension  of  the  sac  stretches  the 
peripheral  part  of  the  piliferous  skin  pertaining  to  the  teratoma, 
so  that  we  may  find  the  interior  of  the  cyst  lined  by  piliferous 
skin,  or  skin  which  presents  the  patulous  apertures  of  enlarged 


and  (Miiptv  follicles,  I'mi-  ;i  \;ii-viii!j'  (listmicc  amiiiid  tlic  tci-jitoiiiM 
itself.  The  results  ..f  -ueli  (li-teii-inii  iire  niilunilly  more 
marked  the  larger  the  eyst,  and  may  reveal  1  licms.elves  in  ii  wide 
se]>arati'>ii  or  dislofutioii  of  tlio  t(M*atnmalMiis  elements. 

Spec.  N...  1.">1:;,  Museum  i!<.yal  (>)llc^(!  of  Sur«(e()ns,  is  an 
nnusualh-  larije  t ei'alnniatous  eysl  (piite  eiulil  iiiclies  in  its  (diiel 
diameter.  I'i-«'m  one  point  there  grows  ii  thick  mass  ot  hair;  at, 
a  distaiK'O  of  ahout  four  incdies  from  this  tliere  ])rojoct  fonr  tcT-th 
winch  are  tliemselves  widely  dis])arre(l. 

It  need  hardly  l)e  j-xmitt'd  out  tliat  simple  patches  of  calcilica- 
tion  of  I  he  cyst-wall  must  be  distinguislied  from  the  proper  osseous 
elements  of  tlie  teratoma.  For  the  wall  of  an  ovarian  cyst  may 
caK-ify  like  that  of  a  thyroid  cyst,  or  like  the  ])leura,  pericardium, 
or  tunica  vairiiudis. 

No.  4.52(),  Museum  Koyal  College  of  Surgeons  (a  dried 
ovarian  cyst),  exhibits,  in  addition  to  tw^o  projecting  irregular 
plates  of  bone,  which  bear  teeth,  multiple  patches  of  calcified 
substance  of  simple  flattened  form,  occupying  a  considerable 
area,  far  away  from  the  proper  teratoma,  and  clearly  areas  of 
calcification. 

And  lastly,  the  occurrence  of  twin  or  triple  teratomata  in  a 
siu(/le  cyst  is  a  possibility  not  to  be  ignored  or  lost  sight  of  in 
explanation  of  more  than  one  piliferous  area  or  eminence. 

The  astonishing  excess  of  teeth,  in  rare  cases  met  with  in  a 
teratomatous  cyst,  is  perhaps  explained  by  such  a  supposition. 
Or,  it  may  be  that  the  excess  is  brought  about  by  an  abnormal 
extension  of  the  epithelial  surface  corresponding  with  that  of  the 
gum  during  the  early  enlargement  of  the  cyst,  so  that  the 
enamel  germs  are  broken  up  or  subdivided,  and  give  rise  to  as 
manv  teeth  or  ill-formed  denticles. 

For  even  if  we  allow  that  two  complete  sets  of  teeth,  a  first 
and  second,  have  been  produced,  the  total  (20  +  32)  would  not 
ef[ual  the  numbers  which  have  been  encountered,  which  may  be 
over  a  hundred.' 

One  must  not,  of  course,  fall  into  the  error  of  reckoning 
multijjle    dentigerous    cysts    m    the     same    ovary    as    a     single 

'  That  tiftmo  such  tootli  are  "  poniianont "'  i.s  clear  fr<>m  tlieir  size.  Thu.s,  in 
Spec.  N«».  452:i,  ainon>.;.st  .several  milk  teeth  there  is  a  iinicuspidate  tooth  0  nun. 
in  lenj^h  with  the  fang  still  incomplete,  widely  open,  and  measuring  5  mm. 
acntHs  the  incompleted  end. 
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*'  derinoid/'  and  imi.st  ulsu  rt'Cogui.sL'  the  }>u>,siljility  ui  such 
coming  to  coniniunicate  through  their  partitions  so  as  to  produce 
a  single  niultilucnlar  cavity. 

Not  only  does  the  ovarian  teratoma  present  a  likeness  to  the 
appendages  which  represent  a  parasitic  individual,  or  the  results 
of  a  parasitic  dichotomy,  but  it  is  comparable,  moreover,  with 
some  of  the  forms  which  obtain  in  the  misdevelopment  of  a 
second  distinct  person,  or  twin.  This  will  be  apparent  if  we 
take  the  acardiac  acephalous  monster  representing  an  homolo- 
gous twin,  the  second  twin  being  in  such  circumstances  normally 
developed.  The  acardiac  twin  may  be  microcephalic,  or  pro- 
vided with  an  ill-formed  cranium,  Init  usually  it  is  acephalous, 
the  head  and  thorax  being  absent. 

Externally  such  a  twin  may  be  little  more  than  a  spheroidal 
skin-covered  mass,  the  only  semblance  of  which  to  human  form 
may  lie  in  its  possession  of  one  or  of  two  imperfectly  developed 
lower  extremities  ;  or  these  may  be  conjoined  as  in  syreniform 
monsters ;  and  associated  with  the  presence  of  such  lower 
extremities  there  may  l)e  one  or  two  shorter  upper  limbs.  (Nos. 
8,  9,  12,  13,  14,  Teratological  Series,  Mus.  Coll.  Surgeons;  2637 
Mus.  St.  Thomas's  Hospital.) 

On  dissection,  such  a  monster,  the  chief  bulk  of  which  con- 
sists of  cedematous  connective  tissue  or  fat,  may  exhibit  viscera 
in  the  most  varying  grades  of  development.  There  may  be,  for 
the  most  part  ill-developed,  lung,  stomach,  intestine,  kidneys, 
bladder,  uterus  and  ovaries,  testes;  and  representing  skeletal 
structures,  a  rudimentary  spine  (with  spinal  cord),  and  osseous 
elements  in  the  ill-formed  limbs.  In  microcephalic  acardiacs 
certain  of  the  cranial  bones  mav  admit  of  recog-nition. 

Or  the  acardiac  twin  may  be  acormous,  i.  e.  trunkless,  con- 
sisting of  the  head  alone,  or  the  head  and  a  very  defective 
trunk. 

This  is  the  condition  commonly  presented  by  the  ovarian 
teratoma  in  which  the  structures  recognisable,  besides  the  skin, 
consist  of  ill-defined  pieces  of  bone  in  which  teeth  are 
implanted. 

Or  lastly,  the  tAvin  may  be  reduced  to  a  shapeless  mass  of 
connective  tissue  covered  by  skin,  in  which  there  may  or  may 
not  be  traces  of  an  alimentary  cavity,  the  whole  well  meriting 
the  name  which  has  been  applied  to  such  of  "fa?tus  amorphus,'^ 
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And  tills  i>  t  lie  (•(tiidil  ion  |)r('>('iitc<l  LniIic  lowest  <j  rjidcs  of  t  lie 
n\;n-i;in  Ifr;iloni;i. 

Nni  one  oj  llic  least  stnin'j'c  tliiiiLi's  in  (•(tnnection  witli  oviirian 
t  er;iloiii;ita  is  I  lial  t  lioiio'li  t  lieiiisclvcs  so  Ji  hnoriiial  t  liey  may  never- 
theless lie  t  lie  seat  s  ol'  discjisc.  Set  t  iiiu"  aside  t  lie  dilTei-ent  de<^rees 
oi  aplasia  and  li\|»o|)lasia  \v  lii(di,  i  jiso  J'(frf(ij\\\{'\  illustrate,  or  tlie 
niisde\  (dopnieiit  of  particular  teetli,  or  t  lie  presoiice  of  odoiitu- 
mata  upon  tlieii- fann's,  w  e  must  l<iok  upon  tlie  relative  amount  of 
fat  as,  in  some  eases,  (piite  reacliin^'  the  pi'oportion  of  disease. 

it  is  nnt  simply  subcutaneous  fat  duly  proportionate  to  the 
skin  over  it,  but  it  may  constitute  the  bulk  of  the  embryoma,  the 
amount  of  bone  and  other  structures  being  relatively  insignificant 
as  in  tlu'  ease  described  in  the  present  comnmnication,  or  in 
others  already  referred  to  frotii  the  College  Museum  (Nos.  4511, 
4511a,  452C)e). 

The  morbid  condition,  in  short,  is  that  of  lipomatosis,  or  a 
generalised  abnormal  formation  of  fat,  as  distinguished  from  a 
local  tumour  or  lipoma.  For  it  must  be  borne  in  mind  that  the 
presence  of  any  fat  in  the  ovary  itself  is  something  altogether 
as  abnormal  as  it  is  in  the  testicle,  and  that  the  fat  of  the 
embryoma  appertains  entireh'  to  the  latter.  I  am  not  aware  of  a 
fatty  tumour  ever  having  been  observed  in  the  ovary.  Neither 
the  Avhole  of  the  vast  experience  of  Rokitanski  nor  that  of 
Virchow  furnishes  an  example  of  lipoma  of  the  ovary,  or,  it  may 
be  added,  of  the  testicle.  In  the  testicle  I  have  examined  one 
only,  and  this  in  the  horse  ;  and  so  far  as  my  knowledge  goes  it 
is  unique.  The  specimen  is  in  the  College  museum,  and  I  have 
thus  described  it  in  the  catalogue  : 

Xo.  4217a.  '^  a  vertical  section  of  the  undescended  testicle 
of  a  horse,  removed  during  life. 

"  In  its  substance,  anteriorly,  immediately"  beneath  the  tunica 
albuginea,  there  has  grown  what  microscopical  examination 
j)roves  to  be  a  pure  li|)oma,  about  an  inch  in  diameter."^ 

l^ut  that  hydromyelus  should  occur  is  still  more  strange.  Yet 
it  is  shown  in  three  of  the  teratomata  alreadv  described,  in 
Spec.  No.  2-371  from  St.  Thomas's  Hospital  Museum.  In  one  of 
these  tlie  tubular  hydromyelic  sac  is  lined  with  columnar 
epithelium,  and  the  halves  of  the  spinal  cord  lie  one  on  either 
'  Some  nmy  be  inclined  to  view  even  tliis  tiuiiour  as  representing  a  teratoma. 
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side  t)t'  it,  the  whole  beiiit^-  iiivestt'd  with  !i  scpiirjil^h*   iiieiiibrano- 
cutaneoiis  coveriiii^'  or  buely-wall. 

As  there  is  no  spinal  column  we  cannot  sj)eak,  ut*  course,  of  a 
spina  bifida. 

The  largest  exainj)le  of  this  niorl)id  condition  of  the  end)ryoina 
is  contained  within  an  ovarian  cyst  in  the  opposite  ovary  of 
the  same  patient.  It  consists  of  a  double  sac,  the  portions  of  wliich, 
each  about  oh  inches  in  length,  lie  side  by  side,  and  counnunicatc 
l)y  a  small  aperture  half  surrounded  by  a  process  of  bone.  From 
the  inner  aspect  of  the  sac  a  delicate  continuous  membrane  can 
be  raised ;  there  is  no  trace  of  further  structure. 

Yet  that  this  bilocular  sac  is  an  end)ryoma  dilated  into  a 
great  cyst  by  hydromyelic  and  hydrocephalic  distension  is  clear 
if  it  be  compared  with  that  first  referred  to  in  which  the 
halves  of  a  spinal  cord  lie  on  the  sides  of  the  sac  ;  and  by  the 
circumstance  that  the  sac  itself  presents  a  delicate,  separable 
lining  representing  the  meninges  of  the  dilated  central  nervous- 
system,  and  an  outer  membrano-cutaneous  body-wall. 

We  may,  indeed,  classify  the  last  as  a  new  form  of  cyst  and 
add  it  to  the  heterogeneous  category  of  such  without  violence, 
for  it  is  as  simple  in  structure,  though  not  in  its  origin,  as  a  cyst, 
say,  of  the  urachus.  It  is  a  cyst  produced  from  an  embryo,  and 
I  venture  to  name  it  an  emhnjonal  cy.^t. 

And  such  teratomata  may  become  the  seats  of  malignant 
disease.  We  may  be  sure  that  the  localised  epithelioma  or 
squamous-celled  carcinoma  encountered  at  times  in  an  ovarian 
cyst  has  arisen  in  the  cutaneous  covering  of  a  teratoma. 

In  the  catalogue  of  St.  Thomas\s  Hospital  Museum  I  have 
described  such  a  specimen  (No.  2o7G  a) — an  oval  cyst,  5  by 
3  in.  in  its  chief  diameter.  One  end  is  capped  with  a  concavo- 
convex  new  growth,  2^  in.  in  diameter  and  1  in.  in  extreme 
thickness.  Over  its  centre  the  outer  surface  is  rough  in  con- 
sequence of  its  having  been  detached  from  the  bladder  to  which 
it  was  adherent. 

Histologically  the  grow^th  is  a  squamous-celled  carcinoma,  the 
cells  of  which  are  in  places  undergoing  keratinisation. 

The  cyst  was  removed  by  Dr.  Cullingworth,  May,  1899,  from 
a  woman,  aged  60  years,  a  widow,  who  had  felt  pain  in  the  side 
for  four  months  and  noticed  a  swelling  for  six  weeks.  The  cyst 
was  adherent  to  the  abdominal  wall,  bladder,  and  omentum. 
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Tlic  liladdcr  was  imt  |m  rl..rahM|,  and,  as  roiiiid  after  dcjitli,  tlu? 
vesical  iiim-osa  was  cvci-n  where  iiilael ,  pmviiiL;- 1  lial  t  Ik;  carciiioiiia 
arose  net   tV«>in  tlie  l>ladder  Imt  the  iiitei-iMi-  (»!"  the  cyst. 

Thi'  cavity  e..iiiaine(l  a  yelh.w,  fatty  >id)staiico  with  iiitei-- 
ininirh'd  hair.  heath  lM..k  phiee  oii  -Iiiiie  l.^inl  from  intestinal 
obstnu-tiiMi,  due  apparently  to  adhesions  and  kinkinu"  oi-  t  wistiii^ 
of  the  <jiit,  pai-t  ^A  whi(di  was  e(.|lap>ed  and  empty,  and  above 
tills  distended.  No  metastasis  was  discuver<'d  in  theahdomeii 
or  lyni]»lialic  Li'lands. 

Ihir  more  freipieiitly  tlio  tumour  arising*  from  tlio  teratoma  is  (;f 
a  mi.\ed  kind  ;  all  tlie  histolon'ical  elements  of  tlie  teratoma,  seeing 
that  they  are  all  endjryonic  residua,  may  partake  in  the  abnormal 
overtrrowth,  and  the  resulting  tumour  may  be  simple,  or  malignant 
prod u cine-  metastasis. 

.Mr.  11.  T.  Hicks  and  :\Ir.  J.  II.  Targett  have  published  two 
cases  of  malignant  embryoma  of  the  ovary,  one  of  the  patients 
beincf  but  6  vears  of  agfe.^ 

And  a  case  of  yet  younger  age  is  recounted  by  Mr.  L.  8. 
Dudo-eon,-  where  a  huo-e  tumour  of  this  kind  filled  the  abdomen 
of  a  child  under  four  years  old. 

In  some  of  the  similar  cases  reported  cerebral  tissue  has  been 
found  in  the  tumour. 

The    Pathogenesis    of  the    Ovakian   Teratomatous   Cyst. 

To  return  now  to  the  theories  which  have  at  different  times 
been  advanced  in  explanation  of  the  so-called  ovarian  dermoid. 

With  that  which  refers  it  to  epiblastic  sequestration  I  have 
already  dealt  in  the  early  part  of  this  communication ;  assuming 
it  to  be  anatomically  applicable  it  would  not  account  for  the 
pre.sence  of  any  structures  other  than  .skin  in  such  cysts. 

One,  which  has  been  long  held,  is  that  such  cysts  result  from 
an  impregnation  which  has  been  relatively  abortive  and  incom- 
plete in  result.  As  a  suthcient  refutation  of  this  view  it  can  be 
pointed  out  that  these  cysts  may  be  met  with  in  the  unmarried 
and  in  children,  and  this  objection  has  not  yet  been  met. 

We  often  find  it  recorded  that   a  ]»atient  from  whom  such  a 

teratomatous    cyst    was    taken,    was    unmarried.       Yet    such    a 

liistory  of  itself  is  scientitically  inconclusive  in  this  regard. 

'  *  .lournal  <»f  Obstetrics  and  Oynsecology  of  the  British  Empire/  August,  1905. 
*  Ibnl,  .lanuarv,  11>06. 
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Ami  tliL'ii  WL'  cuiue  aross  uuf  ut  tliu.se  decisive  Init  .simple 
observations  of  Hunter,  which  forces  us  to  believe  that  he  saw 
its  importance  for  the  simple  reason  that  he  made  it. 

In  the  case  of  the  Hunterian  specimen  (No.  4508  in  the 
College  Museum),  we  find  it  recorded  that  the  hymen  was  intact. 
The  cyst  was  taken  from  a  woman,  aged  18  years,  and  from  its 
otherwise  smooth  interior  there  ])rojects  an  embryoma  covered 
with  piliferous  skin  and  bearing  a  tooth.  The  same  integrity 
of  hymen  is  recorded  of  a  later  specimen,  Xo.  4519,  which 
consists  of  a  piece  of  dentigerous  bone  from  an  ovarian  cyst 
taken  from  an  unmarried  woman,  aged  27  years. 

And  as  regards  the  presence  of  such  cysts  in  children,  Xo. 
4514  is  a  thin- walled  ovarian  cyst  bearing  a  small  piliferous 
teratoma  which  contains  cartilage,  the  parts  being  removed  from 
a  girl,  aged  8  years. 

It  is  clear,  moreover,  that  in  the  case  of  the  teratomatous  or 
so-called  dermoid  cyst  of  the  testicle,  the  swelling  has,  in  some 
instances,  been  observed  from  the  time  of  birth,  as  in  a  specimen 
lately  added  to  the  College  Museum  (X^'o.  4225  b),  to  which  I 
will  refer  in  detail  later  ;  and  that  a  post-natal  impregnation  of 
the  testicle,  in  any  case,  reduces  the  theory  to  an  absurdity. 

The  view  usually  adopted  in  regard  to  the  ovarian  teratoma  is 
that  the  latter  is  due  to  the  impaction  of  a  second  individual 
which  has  started  on  its  development  synchronously  with  its 
host,  but  which  has  subsequently  failed  in  its  progress. 

One  excellent  example  of  what  is  commonly  regarded  as  the 
intra-abdominal  impaction  of  an  abortive  second  individual  has 
come  under  my  own  observation.  I  have  thus  described  it  in 
the  Pathological  Catalogue  of  St.  Thomas's  Hospital  Museumi. 

Xo.  2635.  ^'  Vertical  sections  of  a  diminutive  parasitic  fa?tus 
which  was  found  within  the  abdomen  of  a  male  child,  aged  11 
months.  It  lay  in  front  of  the  first  and  second  lumbar  vertebrae 
with  the  })ancreas  stretched  over  its  anterior  surface.  As  seen  in 
the  section  the  parasite  possesses  a  short  spinal  column  and 
vertebral  canal,  surrounded  by  a  series  of  cartilaginous  and 
osseous  elements  which  possibly  represent  a  basis  cranii.  In 
front  of  the  spine  is  a  closed  cavity  corresponding  with  the 
primitive  intestine,  and  on  every  side  of  the  former  is  a  thick 
accumulation  of  adipose  tissue  invested  with  a  thin  integument 
which  was  encased  with  vernix  caseosa.     On  removino-  the  last- 
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nanuMl,  ill- fttriiiril  ii|i|mi- iiiid  l«t\v(i-  limbs,  inissli:i])('n  iVom  com- 
prossioji,  Wi'vr  (liscldsiMl.  JM-hiud  the  divided  spine  luc  the  eiil 
surfaces  dl'  cart  ilatifinoiis  and  osseous  elements  peilainin^"  to  the 
pelvic  L!-ii-(lli'  and  Inucr  lind)s." 

There  are  iwo  specimens  ol'    the   same  class  in  the  Mnseum  of 
the  Colic Lt'c,  vi/.  \os.   l7-'5  and   I  7o. 

In  one  ••I"  thi'se  the  l(et  us,  which  was  encysted  witliin  the 
ahdonien  of  a  well-ioi'med  male  child  between  nine  and  ten 
montlis  old,  is  devoid  of  head  ;  its  trnid<  ])ossesses  four  mis- 
sliapen  lind)s. 

In  the  second  the  ill-de\H'l(.>j»ed  Icetus  also  lay  in  a  cyst  of  the 
abdomen  of  a  h<n/  ])etween  fifteen  and  sixteen  years  of  age.  It 
lias  no  head,  but  some  slips  of  mend)i'ane  unite  the  u])per  ])art 
of  the  vertebral  column  with  a  funis;  t hey  represent  the  meni- 
brani's  of  the  bi'ain. 

A  quantity  of  long,  thick,  matted  hair  is  seen  growing  from 
near  tlie  same  ])()int,  jirobably  from  what  should  liave  been  tlie 
frontal  region. 

"  The  limbs  are  very  ill-proportioned  and  strongly  flexed.^' 

In  such  cases  of  foetal  inclusion  the  included  embryo  is 
assumed  to  be  an  homologous  twin. 

As  Lowne  remarks  (Teratological  Catalogue,  Eoyal  College  of 
Surgeons,  p.  51),  it  is  not  easy  to  understand  how  a  second  ovum 
could  enter  the  body  cavity  of  an  embryo,  whilst  there  is  no 
difficulty  in  understanding  how  a  second  embryo  on  a  common 
yolk  could  be  so  included. 

The  chief  argument  against  the  theory  of  a  twin  impaction  in 
explanation  of  the  ovarian  embryoma  is  the  sheer  common- 
ness of  the  latter  ;  partly  this,  and  partly  the  difficulty  of  under- 
standing why  such  an  impaction  should  so  regularly  take  place 
into  the  substance  of  the  ovary,  and  wliy  being  so  common  in 
the  ovary  it  should  be  of  such  excessive  rarity  in  the  testicle, 
seeing  that  these  organs  occupy  the  same  primitive  position  and 
are,  in  fact,  at  first  indistinguishable  from  one  another. 

The  occurrence,  again,  of  a  teratomatous  cyst  in  each  ovary 
adds  to  the  difficulty  of  accepting  this  ex])lanation. 

This  bilateralism   is,  indeed,  very  far  from  rare.^ 

The  presence  of  two  or  even  three  teratomatous  cysts  in  the 

'  No.  4o.'n  B,  University  Collctr*'  Muscuin,  showinj^  lioth  ovaries;  and  Nos. 
•kW2  and  4030,  showinvr  the  ovaries  >  mounted  separately  »  frc>ni  the  same  patient  ; 
No.  2371,  St.  Thomas's  Hospital  Museum,  etc. 
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same  ovary  acet'iituates  thu  ditticulty,  Ujv   it   would  iuv(dvo  the 
impaction  of  as  many  embryoes. 

iu  the  College  Museum  Spec.  No.  4511  .sh(jws  three  such  in 
one  ovary;  No.  2371,  St. 'rhoiiia.s'.s  Hospital,  .shows  three  such 
in  one  ovary,  and  a  further  teratomatous  cyst  in  tlie  o|)posite 
oland. 

In  a  case  recorded  by  F.  Hue  in  *  La  Revne  Medicale  de 
Normandie,^  Ji^ily  -">th,  1904,  a  "  dermoid  cyst  "  was  found  in 
each  ovary  of  each  of  tw'o  sisters. 

A  further  ditHculty  in  regard  to  the  theory  of  impacticjn  arises 
from  the  discrepancies  referable  to  the  colonr  of  the  hair  in  such 
cysts.  In  nudti})le  teratomatons  cysts  of  the  same  ovary  the 
hair  may  be  of  diif erent  colonr. 

In  Specimen  2371  (St.  Thomas's  Hospital  Mnseum)  there  are 
three  quite  distinct  teratomatous  cysts  in  one  ovary.  These  have 
already  been  fully  described  in  the  earlier  part  of  this  com- 
munication; each  cyst  bears  a  teratoma.  In  one  of  the  cysts  the 
hair  growing  from  the  teratoma  comprises  a  thick  tress  seven 
inches  in  length  of  Haxen  colour,  and  the  shorter  hairs  on  the 
eminence  are  of  the  same,  but  that  growing  from  the  keratoma 
in  one  of  the  other  cysts  is  all  of  a  dark  brown. 

In  bilateral  "  dermoids,"  too,  the  hair  may  be  of  different 
colours;  it  has  been  found  dark  in  one  cyst,  and  light  in  the  other.^ 

The  colour  of  the  hair  in  the  '^dermoid"  again  may  be  markedly 
different  from  that  of  the  patient.  In  the  case  described  in  the 
present  communication,  the  hair  of  the  teratoma,  which  consists 
of  a  tuft  growing  from  the  pubes,  the  parasite  being  acephalous 
and  devoid  of  teeth,  is  of  the  palest  flaxen,  whilst  that  of  the 
patient  is  of  a  well-prononnced  or  medium  brown,  although,  as  is 
so  regularly  the  case,  it  had  darkened  since  infancy;  it  is  fair, 
however,  to  contrast  the  two,  for  the  growth  of  the  pnbic  hair 
in  the  parasite  nuist  be  regarded  as  synchronous  with  the 
puberty  and  not  with  the  infancy  of  the  patient.-  A  more 
striking  instance  of  this  difference  is  afforded  by  the  specimen 
presented  to  the  Royal  College  of  Surgeons  by  Dr.  F.  J.  McCann 
and  already  referred  to  (2526  e). 

In  this  the  cyst  is  filled  with  a  mass  of  shed  hair,  the  colour  of 
which  is  flaxen  or   light  yellow ;   hair  of  similar  colour  grows 
1  Mr.  0.  J.  Bond,  '  British  Medical  Journal/  February  10th,  1906. 
-  The  hair  of  the  patient's  father  Avas  black  ;  I  have  preserved  samples  in 
the  College  Museum,  No.  4526  e. 
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ii-nlii  I  lie  I  (Tilt  (tiiia.  Ill  lliis  cMsc  llic  li;iir  oi  llic  |i;ilicii!  ;iim1 
tli.'it  (•!    Iicr  liiisl);iii(l  ;ir('  ot   ;i    full   l)l;ick. 

Such  tacts  ;^'(t  towards  >li<t\\inL!',  in  the  lirst  place,  that  the 
pili  I  en  uis  skin  of  t  he  ''  o\ariaii  (Icnnoid  "  has  not  the  same  hislo- 
loLfical  oriLiin  as  the  skin  ot  the  patient,  i.r.  that  its  perlaiiiiiiLf 
epidiM'inis  is  not   a   port  ion  ol   the  n*«'neral    and   p]-iniiti\'e  epiMast. 

In  the  second  placi'  tlu'V  jjfo  towarcls  showing  tliat  the; 
cinliryonia  is  not  an  impacted  homologous  twin.  For  such  twins 
(which  arise  from  a  sin^'-lo  ovum,  are  formed  on  a  sin<^l('  ])lasto- 
(h'rmic  V(>sicle,  and  encdosed  witliin  a  sinu'le  amniotic  sac)  arc; 
not  oidy  of  the  same  sex,  l)ut  so  alike  in  detail  as  to  be  with 
diliicultv  or  not  at  all  distinfruishable.' 

1Miis,  too,  is  true  of  double  monsters,  which  have  the  same; 
kind  of  oriii'in  as  hoinoh.)fi:ous  twins,  from  the  misdevelopment  of 
whii  h  they  arise.  For  the  colour  of  the  hair  is,  I  find,  invariably 
the  same  u])on  the  two  heads.  AVere  the  ovarian  enibryoma  due 
to  the  impaction  of  an  homologous  twin  its  hair  should  be  of  the 
same  colour  as  that  of  the  patient ;  and  in  the  case  of  multiple 
enibryoniata  it  should,  moreover,  be  of  the  same  colour  in  all. 

The  Author^s  Theoky  op  Epiembryogenesis. 

'^J'he  foregoing  considerations  lead  me  to  propose  a  theory 
whic  li  may  explain  both  the  frequency  of  the  ovarian  embryo- 
matous  cyst  and  its  particular  location,  a  theory,  moreover,  Avith 
which  the  occurrence  of  embryomatous  cysts  in  the  testicle  is 
not  incompatible,  and  which  at  the  same  time  is  in  harmony 
witli  their  rarity. 

This  theory  is  that  the  ovarian  teratoma  results  from  the 
fertilisation  of  one  of  the  primordial  ova  in  the  ovary  of  the 
embryo,  so  that  the  embryo  gives  rise  to  a  second  imperfect 
individual  whose  origin  is  therefore  not  synchronous  with,  l)ut 
(•f  later  date  than,  itself.  Jt  is  the  formation  of  one  embryo 
within  another,  and  the  name  I  venture  to  suggest  for  the  theory 
is  tliat  of  "  ej)iembrvogenesis."  The  term  "  epigenesis  "  would  be 
less  cundjersome,  but  it  has  already  been  devised  and  uscmI  in  a 
different  sense. 

It  may  be  lielpful  to  recall  the  facts  that   tlu-  })rimordial  ova, 

'  So  far  as  sex  and  the  colour  of  the  hair  alone  are  concerned,  the  convei*se 
<loes  not,  of  course,  hold  true.  The  colour  of  the  liair  ma\j  1)e  alike  in  lietero- 
Itx^ous  twins,  and  this  whether  the  sexes  are  the  same  ()r  diflerent. 
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which  iU'u  tunned  at  qiiitt*  iiu  early  statue  oi  eiiibryuiiie  (h'vehjp- 
iiient,  arise  on  the  inner  surface  of  the  alidoniiiial  cavity,  amongst 
and  out  of  the  cells  of  the  germinal  e})itheliiiiii,  tlie  accumulation 
of  which  constitutes  the  genital  ridge.     Tliese  larger  and  more 
spherical  cells  occur  in  both  sexes,  and  are  named  ijrimordial 
ova,  although  their  destiny  differs  in  the  two  sexes ;  in  the  male 
they  normally  give  rise  to  the  s})ermatogenic  cells  of  the  testicle. 
At  this  early  stage  sex  is  undifferentiated.     Jjater  the  primordial 
ova   in    the    female   become   carried  from  the   sni-face   into  the 
ovarian  stroma  by  the  ingrowths  of  epithelium  known  as  the 
egg-tubes  of    Ptliiger,  the  latter  cells  prodncing  the  e])itlielial 
investment  of   the  ovum,    or  epithelial   lining   of    the   Graafian 
follicle.     It  is  believed  that  most,  if  not  all,  of  the  proper  ova 
are   ])roduced   in    the  human    subject    long    before    birth. ^      In 
considering  the  possibility  of  a  fertilisation  of  primordial  ova, 
the  rapidity  with  which  the  formation  of  such  proceeds  must  be 
appreciated.     What   the  time  in   the  hnman  embryo   is  is  not 
])recisely  determined,  and  it,  of  course,  would  not  be  so  rapid 
in  man  as  in  the  rabbit,  or  in  the  fowl.      In  the  chick  at  forty- 
tive  hours,  the  spinal  cord  is  already  tubular,  and  the  ])leuro- 
peritoneal  cavity  or  coelom  has  appeared  :  following  quite  rapidly 
upon  the  formation  of  the  coelom  is  the  appearance  of  the  genital 
ridge  which  results  from  a  localised  proliferation  of  the  cells  lining 
the  body-wall,  and  in  this  germinal  epithelium  the  primordial 
ova  are  actually  found  differentiated  by  the  fourth  day. 

In  the  next  place,  with  respect  to  the  access  of  the  spermatozoa 
to  the  primitive  ova,  it  is  not  necessary  to  suppose  that  a  second 
penetration  of  the  developing  "  ovum  '^  takes  place. 

Ft  is  well  known  that  more  than  a  single  spermatozoon  may 
perforate  the  investing  membrane  of  the  ovum ;  in  the  rabbit 
multiple  spermatozoa  have  been  observed  in  the  perivitelline 
space,  /.  e.  between  the  membrane  and  the  cytoplasm  of  the 
ovum. 

In  the  dog-fish  and  certain  reptiles  the  ovum  is  regularly 
penetrated  by  many  spermatozoa,  only  one  of  which  fertilises  it 

^  In  the  rabbit  Miss  J.  E.  Lane-Claypon  thinks  there  is  evidence  (from  a 
stiidy  of  histological  sections)  that  besides  this,  interstitial  cells,  derived  from 
germinal  epithelium  like  the  ova,  pass  through  the  nuclear  transformations 
of  ovogenesis  and  become  true  ova  during  pregnancy  ('  Proceedings  of  the 
Royal  Society,'  June  16th,  1905). 
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(])(»lvs|KM*iiiia)  ;  t  lie  siir|ilus  I'lciiiciit  s  l'u  into  tln'  yolk,  mult  iply 
(witli  linlt"  t  lie  soinai  ic  iiiiiiiImt  of  (•liroiiKisoiiics),  ;in<l  Lk'cuiiic  yolk- 
cells.  It  IxMMnncs  iliiis  (|nil('  coiK-civahlc  tluit  sm'j)liis  spci'iiia- 
to/oa  iiiav  rnnaiii  alxmt  tlici  sci^inciit  iii<j'  mass  <n-  m<ii-iila,  mav 
1m'C(Mih'  ('n<_;"aL:'<'<l  Ix'twrcii  its  (•(•mpMiiciit  <'('11>,  ami  in  tin-  way 
Itcactiiallv  rcadv  in  tlic  idastodci'm  to  fci'tilisc  tlic  prnii' irdial 
(i\  a  wliicli  arc  (lc\ clopiMl  soon  aitcr  its  lamiiiat  ioji  and  t  he  cleuvage 
of  tilt'  nu'sol>last  Nvliicli  rcsidts  in  tlic  formation  of  tlic  l>ody- 
ca\ity. 

The  lon^'cvity  of  spi-rmalo/oa  ulicii  iimlci-  ('(juditirjns  ikjI 
adverse  to  tlieir  lite  is  a  snV)ject  upon  w  liicli  little  is  known. 

Tlic  observation  that  the  leucocytes  of  tin;  rabbit  will  remain 
alive  in  oxalate  ])lasma  /;/  n'fro  for  six  weeks  is  not  one  from 
which  any  (brcct  a])]dication  could  be  safely  made. 

In  the  queen  bee  the  sperm  is  retained  in  the  living  state  in 
special  sacs.  After  the  exhaustion  of  these  the  queen  lays 
unfertilised  eggs,  from  which  the  drones  are  developed. 

More  to  the  point,  however,  is  the  fact,  well  known  to  poulti-y- 
keepers,  that  after  a  single  impregnation  the  hen  of  the  turkev 
will  lay  her  wdiole  brood,  that  is,  will  lay  the  entire  succession  of 
fertile  eggs,  about  twelve  in  number,  which  makes  the  brood, 
one  egix  being  laid  about  every  other  day,  and  the  whole  process 
extending  over  a  period  of  about  four  weeks.  It  is,  in  fact,  a 
common  practice  to  take  the  male  from  farm  to  farm  fur  the 
pur]iose  of  impregnating  the  hens. 

Mr.  "W.  B.  Tegetmeier  has  told  me  that  he  knew  of  one  instance 
in  the  common  fowl  in  which  fertile  eggs  w^ere  laid  and  hatched 
six  weeks  after  the  access  of  the  cock  bird. 

Not  only  does  this  theory  of  an  epifecundation  of  primordial 
ova  in  the  ovary  of  the  embryo  explain  the  frequency  and  par- 
ticular location  of  embryomatous  cysts  of  the  ovary,  but  it 
explains  the  nudtiplicity  of  such  cysts  in  the  same  ovarv, 
and  their  occurrence  in  both  the  ovaries  of  the  same  patient. 

The  theory,  again,  will  account  for  the  difference  in  colour  of 
the  hair  in  multiple  teratomatous  cysts,  or  of  the  teratomata  in 
cysts  of  opposite  ovaries. 

For  such  differences  become  examples  otdy  of  the  differences 
in  colour  so  frequently  seen  in  children  born  of  the  same  parents, 
or  still  more  closely,  in  heterologous  twins  whose  hair  mav  be  of 
different  colour. 
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Nor  does  the  (liftereuce  in  cmjIoih-  l»et\vec'n  tlu-  hair  <<f  the 
embryoiua  iiiid  that  of  the  ])atient  offer  any  dittieulty. 

The  patient  is,  whilst  yet  an  embryo,  the  mother  of  the  tera- 
toma ;  the  father  of  tlie  teratoma  is  the  father  of  the  j)atient. 

The  colour  of  the  hair  of  the  em])ry(»ma  need  not,  therefore, 
resemble  that  of  the  ])atient,  the  mother;  it  mi^-ht  resemble  that 
of  the  father,  or  it  mii>-ht  not  resemble  either,  but  that  of  a  more 
remote  ancestor. 

AmoniTst  zoologfists  three  methods  of  eml)rvofrenesis  are 
recos'nised  in  addition  to  the  common  one  in  which  the  ovum, 
previously  and  independently  matured  by  the  extrusion  of  its 
j)olar  globules,  is  fertilised  by  a  spermatozoon. 

(1)  Shock-fertilisation. — This  involves  the  ]n'elianinary,  inde- 
])endent  maturation  of  the  ovum,  but  the  incentive  to  the 
subsequent  division  of  the  latter  and  the  development  of  the 
embryo  is  mechanical.  The  ova  of  the  star-fish,  as  is  now  uni- 
versally known,  can  be  "fertilised''  by  means  of  "soda-water" 
added  to  the  sea-water  of  the  aquarium,  or  by  mere  shaking. 

(2)  Parthenogenesis,  which  takes  place  in  many  of  the  Insecta 
(Aphis,  and  particularly  the  bee),  involves  a  maturation  of  the 
ovum,  but  not  a  proper  fertilisation,  the  embryogenesis  being 
started  by  the  return,  or  want  of  extrusion,  of  the  second  polar 
globule  which  acts  in  place  of  the  male  element. 

(3)  Sporogeny. — Here  the  embryo  develops  from  the  ovum 
without  any  preliminary  maturation  of  the  latter,  and  aj^art  from 
fertilisation.  This  phenomenon  has  been  observed  in  the  jelly- 
fish. 

'J"'he  theory  of  epiembryogenesis  in  connection  with  ovarian 
embryomata  involves  (as  would  also  that  of  parthenogenesis)  a 
premature  preliminary  "  maturation  "  of  the  ovum,  seeing  that 
the  process  of  fertilisation  would  take  place  in  the  embryo 
itself. 

The  phenomenon  of  parthenogenesis,  however,  is  limited  to 
forms  so  far  below  mammals  that  it  is  difficult  to  think  it  obtains 
with  such  great  frequency  in  the  human  subject  as  the  common 
occurrence  of  ovarian  teratomata  would  necessitate. 

Still  more  inapplicable  is  the  phenomenon  of  sporogeny,  the 
only  one  which  does  not  involve  an  histological  "  maturation " 
of  the  ovum,  when  the  extreme  lowness  of  the  forms  in  Avhicli  it 
occurs  is  considered. 
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Ainonsjfst  ci'i'taiii  Diplcra  (in  several  species  of  llu;  e-enerji 
Miastor  and  Oli^arees)  a  reinarkal)le  jjlieiioiiieiion  occiii's  in 
which  hir\a'  are  |)r()(liice(l  dii-eclly  tVoiii  tlic  larval  loi-ni  nl  t  lu; 
insect.  This  phenonientin,  which  has  heeii  nanietl  i 'judogenesis, 
is  shortly  descril)(>d  thus  '  :  a  t'eniale  hiy.s  ;i  few  very  lai-(^^e  C'f^^s, 
out  of  ea(di  oi"  which  comes  a  lai-va  that  does  not  f^^o  on  to  the 
perfect  state,  hut  produces  in  its  intei-ior  young  larvju  that, 
after  consuniinLC  tin'  interior  ot"  the  hody  of  tlio  perfect  larva, 
(»seape  hy  niakinL:*  a  hole  in  the  skin,  it  was  ;it  one  time 
tlioiiglit  that  such  larvie  were  i)roduced  irom  the  rudiniental  or 
immature  ovaries  of  the  parent  hirva,  but  it  is  now  alleged  that 
their  soni-ce  is  from  ''germs"  in  connection  witli  the  substance 
known  as  the^'  fat-body." 

It  may  be  said  that  the  theory  of  epiembryogenesis  not  only 
involves  a  premature  histological  maturation  of  the  ovum, 
but  the  persistence  in  a  potentially  functional  condition  of 
surjilus  spermatozoa. 

Vet  we  have  to  bear  in  mind  how  monstrous  are  the  anato- 
mical facts  presented  by  the  ovarian  embryoma;  and  monstrous 
results  imply  an  equally  monstrous  causation. 

The  so-called  "Dermoid  Cyst"  of  the  Testicle. 

Let  me,  in  conclu.sion,  refer  to  the  difficulty  presented  by  the 
occurrence  of  similar  embryomatous  cysts  in  the  testicle.  The 
examples  of  such  that  fall  under  individual  observation  are  few 
indeed.  The  only  one  I  have  ever  seen,  and  the  only  one  in  the 
College  Museum,  is  that  recently  presented  by  Mr.  Bland- 
Sutton,  who  had  previously  very  briefly  referred  to  it  in  the 
first  volume  of  the  'Archives  of  the  Middlesex  Hospital,^  and 
this  example  came  from  China.  Mr.  Bland-Sutton's  notice  of  this 
valuable  specimen  is  wanting  in  certain  ]~)articulars,  which  I 
may  fill  in  from  a  further  examination. 

For  in  connection  with  such  cysts,  we  have  carefully  to  diffe- 
rentiate dermoids  of  the  scrotum  from  those  of  the  testicle.  The 
former  are  of  the  common  sequestration  kind,  like  those  that  have 
been  observed  in  the  j^erineum. 

The  specimen  in  question  (No.  4225  b)  is  the  testicle  of  a  boy, 
enlarged  so  as  to  measure  two  and  a  quarter  inches  in  its  chief 
'  '  The  Cambridge  Natural  History;  Insects/  part  ii,  p.  460. 
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diameter,  by  the  growth  of  a  teratoinatous  cyst.  Projecting  into 
the  cyst  is  an  irregidarly  lobulated  process  about  an  inch  and  a 
half  in  its  hirger  axis,  from  one  pole  of  which  there  protrudes 
the  crown  of  a  multicuspidate  tooth.  Over  one  area  the  surface 
of  the  ])rocess  is  coarsely  papillary,  and  bears  a  certain  number 
of  black  hairs.  At  the  upper  part  of  the  section  the  tunica 
albuginea  is  traceable  for  some  distance  over  the  wall  of  the 
cyst.  By  dissection  I  was  able  to  reflect  a  tunica  vaginalis  and 
to  expose    a    flattened    body    which    microscopic    examination 

Fia.  35. 


!| 


A  vertical  section  of  a  teratomatous,  or  so-called  dermoid  cyst,  of 
the  testicle,  showing- a  tooth  and  hair  projecting-  from  a  prominent 
teratoma  "svithin  the  cavity.  Microscopic  examination  discloses 
the  presence  of  a  thin  layer  of  testicular  tissue  on  the  exterior  of 
the  wall  of  the  cyst.  Spec.  No.  4225  b,  Miis.  Coll.  Siu-geons. 
(Natural  size.) 

ExPLicATio  Figure. 

Cystis  dernioidis  testiculi  sectio,  deutem  at  que  piles  interato- 
niate  iufixos  moustraus.  Scrutatio  microscopica  lamiuam 
telae  testiculi  cjstem  eircumtegere  probat.  Magnitudiuis 
iiaturalis. 


I 
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])r()ViMl  to  1)1'  I  lit'  cpididy  uiis.  A  iiiici'oscopic  study  ot  tlic  wjill 
oi'  t  luM-vst  ill  I  \V(>  dilTci-cnt  sit  ii;it  ions  I'urt  lici"  rcvcjilcd  t  lie  pi-csoicc; 
of  ;i  lliiii  l;ivi'r  of  wtdl-drvt'lopcd  tosti(,'nl;i  r  t  ii  l)ul  i  lying  hcyond 
tlio  (Kmiso  tihrons  tissiio  coniposinn'  the  (diicf  thickness  of  tlic 
cyst -wall. 

I''i'()ni  ;i  liliinl  boy,  aged  16  years.  M'Ikm'o  was  a  liistory  of  the 
oularo-enient  li:ivini»-  Ixhmi  congenital.  He  had  suffered  from 
friHpicnt  inlliimniator}'-  attacks  of  tlio  scrotum  following  injury, 
such  as  crushes  against  a  stool,  etc.  At  the  operation  the  right 
testicle  was  found  to  be  small,  but  normal  in  position. 

The  skin  over  the  front  of  the  left  testicle  was  reddened,  and 
a  sinus  Avas  present  at  the  junction  of  the  scrotum  and  penis. 
The  left  testicle  appeared  as  an  elastic  globular  mass,  no  dis- 
tinction being  palpable  between  the  body  of  the  testis  and  the 
epididymis. 

In  the  course  of  the  operation  some  pus  escaped  from  beneath 
the  reddened  skin.  The  sinus  and  adherent  skin  associated  with 
it  were  excised ;  the  testicle  was  removed  entire.  Recovery  Avas 
uninterrupted. 

When  cut  through  in  the  recent  state,  the  cyst  was  found  to 
be  filled  with  fat  and  hair. 

The  operation  was  carried  out  by  Dr.  Booth,  Hankow,  Central 
China,  the  patient  having  been  an  inmate  of  the  blind  school 
there  for  nine  j^ears. 

How  is  the  occasional  occurrence  of  such  cysts  in  the  testicle 
to  be  accounted  for  on  the  theory  advanced  ? 

In  the  embryonic  sexual  gland,  whether  of  imin  or  other 
forms,  the  proper  reproductive  cells  are  at  first  undifPerentiated 
from  one  another.  These  cells  (the  primordial  ova  erroneously 
so-called)  become  subsequently  in  the  female  the  true  ova,  and 
in  the  male,  the  spermatogenic  elements  of  the  testicle. 

The  occurrence  of  embryomatous  cysts  of  the  testicle,  then, 
would  involve,  on  the  theory  of  epiembryogenesis,an  hermaphro- 
dite condition  of  the  gland  in  which  the  cyst  is  formed,  and  the 
intra-embryonic  fertilisation  of  one  of  the  proper  ova.  True  it  is 
t  hat  in  the  human  subject  the  condition  of  glandular  hermaphrodi- 
tism is  but  rarely  observed,  but  quite  as  rare  is  the  teratomatous 
cyst  of  the  testicle.  'Hie  rarity  of  the  one  accords  with  the  rarity 
of  the  other.  Yet  on  the  theory  of  fcctal  impaction  the  terato- 
matous cyst  of  the  testicle  should  l)e  as  common  as   that  of  the 
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uvary,  seeing  that  the  aiicitoiiiical  ])o.siti()U  ot  the  two  ghinds 
themselves  is  the  same. 

We  are  apt  to  regard  hermaphroditism  in  num  as  something 
altogether  monstrous  and  inexplicable. 

Yet  the  correct  manner  of  viewing  it,  if,  indeed,  it  be  not  its 
explanation,  should  rather  be  as  an  atavistic  reversion.  Amongst 
Vertebrata  it  is  the  normal  condition  in  certain  groups  of  fish.  And 
sporadic  examples  of  it  have  been  met  with  in  every  class  above. 

In  describing  an  example  of  true  hermaphroditism  in  the 
domestic  fowl.  Dr.  Seligmann  and  I  have  discussed  this  subject 
in  its  general  aspect.^ 

And  so  far  as  nuin  is  concerned  it  is  fully  discussed  in  the 
same  volume  by  Mr.  T.  ^V.  P.  Lawrence,  who  has  described  an 
example  of  a  mixed  sexual  gland  or  ovotestis  in  a  foetus. 

The  wonder,  indeed,  is  that  glandular  hermaphroditism  in  the 
human  subject  is  not  more  frequent. 

For  how  can  we  explain  the  fact  that  every  human  embryo  is 
furnished  with  two  sets  of  sexual  passages.  Wolffian  and 
Miillerian ;  that  the  male,  like  the  female,  is  furnished  with  a 
mammary  gland ;  and  the  female,  like  the  male,  with  an  intro- 
mittent  organ  ? 

How  can  these  facts  be  interpreted  unless  it  be  that  man  is 
descended  through  an  hermaphroditic  ancestry  ?  They  point  to  a 
prinu\3val  community  of  sex,  and  a  reversion  to  this  is  not 
surprising. 


25.   The  luTinogregarineb-  of  snahes. 

By  L.  W.  Sambon  and  C.  G.  Seligmann.- 
(With  Plates  XIT,  XIII,  XIV,  XV.) 

Having  had  the  opportunity  of  examining  several  new  ha^mo- 
gregarines,  chiefly  from  snakes,  it  appeared  that  it  might  be  of 
interest,  possibly  of  service,  to  gather  all  the  scattered  informa- 
tion concerning  heemogregarines  in  general  and  publish  a  cata- 
logue of  the  Ophidian  ha^mogregarines  known  up  to  date. 

The  ha^mogregarines  belong  to  a  group  of  the  Ha^moprotozoa 

1  '  Path.  Soc.  Trans./  vol.  Ivii. 

-  The  first  part  of  this  communication  is  by  Dr.  Sambon ;  the  second,  con- 
jointly by  Dr.  Sambon  and  Dr.  Seligmann. 
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(2())  (.)t  wliic'li  we  li;i\('  l)iit  sciiiil  \-  iiitoj-iiiiitioii.  Tlicii- systciiuLLic: 
position  is  still  iniccrlniii,  llicii"  litc-liisloi-y  \cry  iin])('rfc'ctly 
known.  \  v\  tlicy  mtc  so  niinici'oiis  in  species,  so  f i-('(|ii('iit  in 
occnrriMii'c,  so  widely  disl  i-ihnt  ed  hotli  ^eog'rfi})]iicjdly  ;ind 
zoologically,  lliiit  tliey  must  piny  ;iii  important  ])art  in  llie 
economy  of  n;it  nre.  Till  (piite  rucontly  tlieso  cell-])arasites  were 
believed  to  be  confined  to  cold-blooded  vertebrates,  but  in  1S94 
Jk'ntley  discovered  a  luvjmogregarine  in  the  dog  in  Assnm,  and 
since  then  several  species  have  been  described  ironi  mannnals 
by  Patton,  Christophers,  Balfour,  Laveran,  and  others.  It  is  Ijy 
no  means  improbable  that  they  occur  in  man. 

The  first  haemogregarine  known  to  science  was  Hsemogregarina 
mill  una,  a  parasite  of  the  edible  frog  (Rana  esculenta),  described 
and  figured  by  Chaussat  (9)  in  1850.  Believing  it  to  be  a 
minute  nematode,  Chaussat  named  it  Anguillula  minima.  In 
1871  Ray  Lankester  (18)  also  noticed  and  figured  the  free 
sporonts  of  H.  minima.  He  thought  they  might  represent  some 
particular  stage  in  the  life-history  of  Trypanosoma  rotatorium, 
and  believing  the  latter  to  be  an  undescribed  organism  proposed 
to  call  it  Unchdina  rananim. 

In  1880  Gaule  (12)  described  the  endocorpuscular  forms  of 
the  frog  hasmogregarine,  which  he  termed  Blutwilrmchen.  He 
declared,  however,  that  they  were  nothing  more  nor  less  than  a 
degeneration  product  of  blood-corpuscles  and  tissue-cells. 

In  1882  Ray  Lankester  (19)  refuted  Gaule^s  theories  and 
again  maintained  the  parasitic  nature  of  H.  minima^  which  he 
proposed  to  call  Drejpanidium  ranarum.  At  the  same  time  he 
suggested  that  the  organism  might:  represent  the  young  stage  of 
a  sporozoon  allied  to  Sarcocystis  or  to  Coccidium,  possibly  to 
the  coccidium  discovered  by  Lieberkiihn  in  the  kidney  of  the  frog. 

The  generic  name  proposed  by  Lankester  could  not  be  retained 
because  it  had  been  used  previously  by  Ehrenberg,  in  1861,  to 
denominate  a  ciliated  infusorium.  Likewise  the  specific  designa- 
tion ranarum  liad  to  be  rejected,  by  law  of  priority,  in  favour  of 
minima,  given  by  Chaussat  in  18-50. 

The  term  HivmogregariiKi,  now  generally  used,^  is  the  correct 

'  Tlie  term  Di-ci>anidinm  is  still  erroneously  used  by  certain  authors.  Thus 
we  find  it  in  a  paper  by  Dutton,  Todd,  and  Tol^ey,  "  Concernini;  certain  Parasitic 
Protozoa  observed  in  Africa,"  published  in  November,  1907,  in  the  '  Annals  of 
Tropical  Medicine  and  Parasitology.' 
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generic  name.  It  was  proposed  by  Danilevvsky  (10)  in  1885,  to 
designate  similar  blood-parasites  found  by  him  iu  the  European 
pond  tortoise  {Emys  orbicularis)  and  in  several  species  of  Lizard 
(Lacerta  agiUti,  L.  tnuralis,  L.  viridisj  L.  ocellata)} 

In  1894  Labbe  (15)  proposed  to  divide  the  hiemogregarines  then 
known  into  three  distinct  genera  based  chiefly  on  the  relative 
proportions  of  the  parasite  and  its  host-cell.  His  classification 
is  as  follows  : 

(1)  Drepanidiiim. — Parasite  not  more  than  three  fourths  the 
length  of  the  host-cell :  D.  princej^s  (=  H.  minima),  D.  monilis 
(=  H.  minima),  D.  avium  (the  ookinetes  of  leucocytozoa  and 
htemoprotei). 

(2)  Karyolysub-.  —  Parasite  not  exceeding  the  host-cell  in 
length  and  exercising  a  destructive  influence  on  the  cell  nucleus: 
K.  lacertariim  {  =  H.  lacertarum) . 

(3)  Daiiilewskya. — Parasite  exceeding  the  host-cell  in  length, 
and  doubled  up  within  it:  D.  stepanovi  {  =  H.  stej^anovi), 
D.  lacazei  {  =  H.  lacazei),  D.  Krusei  (=  H.  magna). 

Until  quite  recently,  with  the  substitution  of  the  name 
Lankestert'lla  for  Drepanidiiun,  and  H^vmogregarina  [sensu 
dricto)  for  Danilewskya,  Labbe's  classification  has  been  followed 
by  the  great  majority  of  authors.  Indeed,  it  is  still  in  a  way 
retained  by  Liihe  in  his  admirable  system  of  the  luiemoprotozoa 
contributed  to  Mense's  ^Handbuch  der  Tropenkrankheiten'  (1905 
— 1906).  Since  so  many  new  species  have  been  described,  Labbe^s 
classification  proves  quite  inapplicable.  Therefore,  until  we  know 
more  about  the  life-history  and  development  of  these  organisms 
they  had  better  be  arranged,  as  suggested  by  Laveran,  according 
to  the  different  orders  of  their  hosts  and  under  the  collective 
name  Hxmogregarina . 

In  the  present  state  of  our  knowledge  it  is  not  possible. to 
state  the  exact  systematic  position  of  the  hsemogregarines.  With 
Neveu-Lemaire  (28)  and  Liihe  (20)  I  place  them  in  a  separate 
family — Ha^mogregarinidx.  They  are  characterised  by  a  definite 
club-like  form,  the  presence  of  a  minute  retractile  projection 
at  the  wider  anterior  extremity,  the  absence  of  black  pigment, 
the  constant  presence  of  a  capsule  save  in  the  earliest  stages, 
the  doubled-up  attitude  that  most  of  them  assume  within  their 

1  Danilewsky  erroneously  included  in  this  genus  the  ookinetes  of  leucocy- 
tozoa and  haemoprotei,  which  he  proposed  to  call  Hsemogregarina  avium. 
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capsuU's,  tlicir  (•(ikiiictcs,  so  fjii-  ;is  we  kiinw  :iL  ])rc'sciit,  after 
eiicystinciil  pi-odiicino-  spoi-o/j tiles  in  sccdiKlai-vcystsorsporc-haofs. 
As  ali-cady  slated,  l\ay  I  ia  iikcstcr  at  fii'>t  hclicvccl  tlial  //. 
nn'iiinKf  iiiiiilit  rcpi'csciit  a  particidar  stii^c  in  I  lie  lilc-liistoi-y 
ol  TnipdiiosiniKi  rotatonmn.  'V\\v  connection  between  lia^no- 
<rivgarines  and  trypauosomes  was  u<^a.in  hi-ouLrlit  forwaiMl  by 
Billet  ('S)  in  19()k  In  examining  ;i  number  of  leeches  of  the 
species  llclohdella  ahjlra,  wliieli  liad  Ijeeu  sncking  the  blood  of 
frogs  infected  witli  Hix'tnogregarina  miiiivia,  IMllet  found  in  tlieir 
intestines  a  trypanosome,  Tri/panosoma  inojnnatuiii,  and  other 
forms  more  or  less  round  provided  witli  two  nuclear  bodies, 
wliicli  lie  viewed  as  intermediate  between  a  haemogregarine  and 
a  trypanosome  stage.  The  investigation  was  somewhat  compli- 
cated by  the  presence  in  the  same  frogs  of  another  trypanosome 
— T,  rotatorium.  Some  of  the  frogs  had  in  their  blood  both 
hfemogregarines  and  trypanosomes,  whilst  others  had  only  the 
ha?mogregarine ;  nevertheless,  the  leech  in  both  instances 
presented  trypanosomes.  Subsequently  Billet  placed  leeches, 
whose  digestive  tube  contained  T.  inoinnatum ,  on  frogs  free 
from  hsemoprotozoa :  afterwards  he  found  ha^mogregarines  only 
in  these  frogs.  Billet  considers  the  trypanosome  phase  to  be 
very  uncommon  in  the  frog,  but  of  general  occurrence  in  the 
leech,  and,  conversely,  the  haemogregarine  phase  to  be  absent, 
as  such,  in  the  invertebrate  host,  but  common  in  the  vertebrate. 

Brumpt,  (5)  in  a  short  preliminary  paper  on  the  development 
of  hfemogregarines  and  trypanosomes,  states  that  the  sporogony 
of  Hxmogregarina  hagensis,  a  parasite  of  the  Spanish  terrapin 
{Clemmys  leprosa) ,  occurs  in  the  oesophagus  and  stomach  diverti- 
cula of  the  leech  Placohdella  catenigera.  He  describes  the 
ookinetes  as  provided  with  two  nuclear  bodies,  a  large  nucleus 
of  the  ordinary  type,  and  a  smaller,  highly  -  staining  body 
resembling  the  centrosome  of  a  trypanosome. 

In  his  paper  on  "  The  Ha^matozoa  of  Marine  Teleostei," 
Lebailly  (24)  discusses  the  possible  relation  between  htemo- 
gregarines  and  trypanosomes.  The  relation  is  suggested  by 
the  frequent  concurrence  of  both  in  marine  fishes,  but  against 
their  identity  stands  the  fact  that  so  far^  haemogregarines 
have    not    been    found    in    fresh-water   fishes,   notwithstanding 

'  Since  tlio  publication  of  Lebailly's  paper  Laveran  has  described  a  ha?mo- 
^rej^arine  {H.  lignieresi)  from  the  eel. 
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the  frequent  occurrence  of  trypanosomes  in  such.  The  autlnjr 
points  out  that  he  has  never  seen  any  blepharo))last  in  the 
hienioo^regarines  that  might  suggest  a  tiagelhite  nature,  lie 
never  found  in  the  blood  of  the  infected  fishes  any  inter- 
mediate form  between  ha^mogregarines  and  trypanosomes.  He 
believes  the  discrepancy  in  size  between  the  two  kinds  of 
hiematozoa  to  be  a  further  argument  against  the  probal)ility  of 
any  relation. 

Miss  M.  Kobertson  (31)  fully  believes  that  ha?mogregarines 
have  a  free  trypanosome  stage.  She  describes  a  blepharoplast 
in  a  haemogregarine  found  by  Dr.  Logan  Taylor  in  the  blood  of  an 
African  python  from  the  Gambia,  and  says :  ^^  In  the  light  of 
Schaudinn's  researches  into  the  life-history  of  Trypanosoina 
noctiicT,  and  particularly  in  view  of  the  presence  of  a  well- 
marked  blepharoplast,  it  is  pretty  clear  that  the  parasite  in 
question  is  really  the  intra-corpuscular  stage  of  a  trypanosome, 
and  I  propose  to  call  it  provisionally  Trypanosoma  j^ythonis.'^ 
She  also  describes  a  ^^centrosoine'^  in  the  hiemogregarines  of  the 
plaice  (Pleiironectes  platessa)  and  of  the  common  flounder  (P. 
flesiis).  She  says:  "A  centrosome  is  not  present  as  a  constant 
structure  in  the  majority  of  specimens,  but  a  well-marked 
granule,  whose  appearance  and  staining  reaction  strongly 
suggest  a  centrosome,  is  to  be  seen  in  a  number  of  cases,'' 
and  concludes :  "  there  is,  it  appears  to  me,  strong  presumptive 
evidence  that  this  form  has  a  flagellate  stage,  very  probably  in 
some  invertebrate  host.'^ 

Finally,  Prowazeck  (30)  describes  and  figures  a  blepharoplast 
in  the  hfemogregarine  of  a  Gecko  [Platydactylus  guttatiis),  and 
states  that  this  structure  frequently  breaks  up  into  fine  granules — 
Chromidia  of  the  blepharoplast.  He  was  unable  to  discover  any 
flagellate  stage  in  the  life-history  of  the  Gecko  parasite,  and 
concludes  that  in  the  ha^mogregarines  the  blepharoplast  is  a 
disused  structure  merely  of  phylogenetic  interest,  since  trypano- 
soma-like  forms  provided  with  flagellum  and  undulating  mem- 
brane no  longer  occur  in  these  haemoprotozoa. 

Schaudinn's  observations  concerning  the  development  of 
Hcemoproteiis  iioctiise  and  Leiicocytozoon  ziemaiini,  those  of 
Rogers  and  Leishman  on  the  culture  forms  of  Leislimaiiia 
donovani,  and  those  of  Miyajima  on  the  culture  forms  of  Babesia 
parva,  have  suggested  that   the  h^mogregarines  may  possibly 
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also  present  a  iiap^ellato  sta<2:e,  l)ut  so  far  there  is  no  real  evidence 
in  sn]i])ort  of  sncli  a,  liy})otliesis.  With  r('<r:n(l  to  tlic  assunied 
relation  Ix'Invihmi  l[;vui()(/r('(/(i  ri  )I((  inniinKi  and  'rri/jxiiKhsonifL 
/;/f)y)///r///////,  I  )il]rt  was  evident  ly  misled  hy  tlic  mull  iplc  iid'cct  ion 
of  both  tlu>  tVog's  and  leeches  used  in  his  experiments.  I)i-nmj)t, 
(0)  has  sliown  that  TrypiUiosiwKi  iuoplnatu m,  when  taken  np  iiy 
tilt*  leecli,  rapidly  assumes  tlu*  herpelomonad  foi-m,  ami  lliat 
infected  leeches  when  placed  on  a  '^  clean  "  frog,  even  as  late  as 
a  month  after  the  first  feeding,  ])roduce  a  severe  and  even  fatal 
trypanosomal  infection  after  a  period  of  incubation  of  from  eight 
to  ten  days.  The  Linucleated  "intermediate  forms"  described 
by  l^illet  Avere  no  doubt  resting  forms  of  trypanosomes  which 
had  cast  off  their  locomotor  apparatus  and  become  rounded. 

In  the  numerous  snakes  I  have  examined  I  have  often  found 
lu\3mogregarines,  but  never  any  trypanosomes.  Indeed,  whilst 
ha?mogregarines  have  been  found  very  frequently  in  the 
Ophidia  by  numerous  investigators,  no  trypanosomes^  have  so  far 
been  described  from  these  reptiles.  Miss  Robertson's  Tnjjianos-oma 
j^ytlionis  is  not  a  trypanosome,  but  a  true  ha^mogregarine  as 
evidenced  both  by  her  drawings  and  description.  In  lizards, 
also,  I  have  frequently  found  haemogregarines,  but  never  trypano- 
somes. Here,  again,  though  haemogregarines  are  of  common 
occurrence,  trypanosomes  appear  to  be  somewhat  rare.  So  far 
only  two  have  been  described,  one  by  Gehrke  in  a  Gecko,  the 
other  by  Martin  in  a  scink,  Mahnia  raddonii.  Several  authors, 
and  amongst  them  Laveran,  at  any  rate  in  his  paper  on  Hxmo- 
greijarinastepanovi,])\xh\\^\\Qdi  in  1898,ascribe  the  h^mogregarines 
to  the  Coccidia ;  others  consider  them  to  be  more  nearly  related 
to  the  Gregarinida. 

Life-history. — The  life-history  of  the  haemogregarines,  like 
that  of  other  ha3moprotozoa,  is  divided  into  two  cycles  :  a  schizo- 
gonic  or  "  vegetative  "  cycle  spent  in  the  blood  of  vertebrates 
and  characterised  by  asexual  multiplication,  and  a  sporogonic  or 
sexual  cycle  spent  in  the  digestive  organs  of  blood-sucking 
invertebrates  and  characterised  by  sexual  reproduction. 

Schizofjonic    cycle. — In    examining    fresh    blood   preparations 

'  Button,  Todd,  and  Tobey,  in  their  paper  "  Concerning  certain  Parasitic  Pro- 
tozoa observed  in  Africa"  ('Ann.  of  Trop.  Med,  and  Parasit.,'  1907,  vol.  i,  p. 
303),  state  they  found  a  "single  trypanosoma-like  object"  in  a  puff-adder 
cauglit  in  the  Gambia. 
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from  vertebrates  harbouring  liieiuogregarines  we  tiiid  tliese 
parasites  usually  enclosed  within  tlie  blood-cells  they  select  fur 
their  development,  but  in  vitro  occasionally  a  number  may  be 
seen  moving  free  in  the  liquor  sangninifi.  The  intra-cellular 
parasites  may  vary  greatly  in  size,  structure,  and  appearance, 
according  to  the  stage  of  development  attained.  For  con- 
venience of  description  we  may  distinguish  three  principal  f(jrms  : 
Young  forms,  oval,  fusiform,  or  club-shaped,  with  nucleus 
median,  large,  round,  or  oval,  homogeneous.  At  first  they  are 
free  within  the  stroma  of  their  host-cells,  later,  encapsuled. 
Adult  spormits,  club-shaped,  more  or  less  bulky,  usually  doubled 
up,  always  encapsuled,  nucleus  median,  with  chromatin  fila- 
ment forming  a  more  or  less  open  skein,  or  broken  up  into  rods. 
Host-cells  as  a  rule  unaltered.  Adult  schizonts,  large,  more 
or  less  oval,  bean-shaped  or  roundish,  surrounded  by  a  thick 
capsule;  cytoplasm  crammed  with  phistin  spherules.  Xucleus 
median,  large,  round ;  chromatin  broken  up  into  a  number  of 
chromosomes.     Host-cell  usually  greatly  altered. 

Young  forms. — The  earliest  forms  or  merozoites  derived  from 
the  breaking  up  of  the  adult  schizonts  may  be  seen  either  on  or 
within  the  blood-cells  they  have  attacked,  or  still  free  in  the 
liquor  sanguinis  within  those  organs  of  the  vertebrate  host 
in  which  segmentation  takes  place.  They  consist  of  a  small 
body  of  oval  or  fusiform  shape  varying  much  in  size,  according 
to  the  species  to  which  they  belong  and  the  nature  of  the 
schizonts  from  which  they  derive.  Their  cytoplasm  is  almost 
hyaline,  their  nucleus  median  and  composed  of  a  single  dense 
mass  of  chromatin.  Whilst  free  they  exhibit  various  kinds  of 
movement.  They  may  alternately  shorten  and  lengthen  the 
body,  or  bend  it  in  any  dij-ection.  By  the  aid  of  such  move- 
ments they  manage  to  penetrate  into  their  host-cells.  Once 
within  they  soon  begin  to  grow,  their  cytoplasm  assuming  a 
granular  condition,  and  they  appear  as  long,  slender,  club-shaped 
bodies,  somewhat  arched  so  as  to  present  an  inner  concave  and 
an  outer  convex  aspect. 

Adult  sporonts. — When  the  parasite  has  attained  certain 
dimensions,  and  is  already  enclosed  within  a  capsule,  the  atten- 
uated posterior  extremity  in  most  cases  turns  upwards  along  the 
inner  surface  of  the  body  and  extends  a  longer  or  shorter 
distance.     In  some  species   the   recurved  portion  may  be  very 
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short  ;iiul  i>'S('iiil)l('  tlu-  liook  of  ;i  crdclict -needle,  in  oiliei's  it 
ni;iy  :itt;iin;i  lenii-tli  e(ni:il  to  tlie  anterior  jxtiMioii,  j^'ivin^'"  tlie 
(louMed  |t:ir;isite  the  :i j)|)e;»r;ince  of  :i  compressed  lettei-  U.  In 
some  specie's,  as  in  ll)vni(}(/r<'(jari)ia  tiir.s-iiHi,  the  ))ai'asite  l)ee()mes 
so  o-reatly  elongated  that  it  is  obli^^vd  to  lorni  a  more  intiicato 
coil  within  its  ca.])siile. 

Ca2)si(l('. — In    stained    preparations    a    wliite    pcriplieral    rim 
surrounds  the  ])arasite  more  or  less  completely.       Accordinj^-  lo 
some  authors  the  parasite  lies  in  a  mere  gap  of  the  surrounding 
protoplasm,  which  it  fills  completely   in  fresh  smears,  but  only 
])artly  when  contracted  by  fixing  reagents,  hence  the  colourless 
space  at  one  or  both  sides  of  stained  specimens.     Others  believe 
that  a  kind  of  cyst  is  formed  by  condensation  of  the  host-cell 
protoplasm  round  the  parasite.      The  examination  of  numerous 
species  of  ha3mogregarines  from  mammals,  reptiles,  and  amphi- 
bians has  convinced  me  that  all  the  endocorpuscular  forms,  save 
the  very  earliest,  are  enclosed  within  a  shell  or  capsule  produced 
by  the  parasite  itself,  either  by  means  of  a  special  secretion  or 
by  a  process  of  ecdysis,  the  ha^mogregarine  shrinking  from  its 
detached   former   skin   as  do   certain  flies  in  the  formation  of 
their  puparium.     The  capsule  varies  much  in  size,  shape,  thick- 
ness,   transparency,    and   other   particulars,    according    to    the 
species  of  h^emogregarine  to  which  it  belongs  as  well  as  to  the 
stage  of  development.     In  some  cases  it  is  so  exceedingly  thin 
and  transparent    that   it   may    escape    detection,   the    parasite 
appearing  to  be  lying  merely  in  a  kind  of  cavity  in  the  substance 
of  the   host-cell.     In  other   cases  it  is  very  thick  and  resists 
considerably  the  penetration  of  stains,  so  that  prolonged  staining 
is  necessary  to  colour  the  parasite  within  and  bring  out  details 
of  structure.      The  presence  of  a  capsule  may  be  evidenced  by 
a  number  of  indications.      Thus,  in  preparing  films  for  micro- 
scopical examination  some  of  the  ha}mogregarine-infested  blood- 
cells  may  be  disrupted  ;  the  parasites  remain  closely  doubled  up, 
being  evidently  confined  by  a  capsule  to  the  exterior  of  which 
fragments  of  the  host-cell  nucleus  may  be  seen  adhering.    By  the 
addition  of  a  drop  of  water  to  the  fresh  blood-film,  as  suggested 
by  Ilagenmuller,  it  is  quite  easy  to  demonstrate  the  presence  of 
a  capsule.    The  water  dissolves  the  ha3moglobin  and  renders  the 
capsule  opaque.    The  parasite  within  is  no  longer  visible,  but  the 
opaque  oval  capsule  becomes  quite  evident.     In  specimens  deeply 
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stained  with  Giemsa's  stain  the  outline  of  the  capsule  assumes  a 
bright  pink  colour,  and  is  frequently  stippled  with  deeply-stained 
granules  which  show  it  up  very  distinctly.  Sometimes  we  may 
detect  a  second  inner  shell  produced  ])y  a  subsequent  ecdysis. 
This  inner  membrane  also  may  show  deeply-staining  granules. 
After  the  escape  of  the  parasite  the  remains  of  the  broken  cap- 
sule may  be  seen  either  still  within  the  host-cell  or  free  in 
the  Uijuor  sanguinin.  The  capsule  a])pears  to  Ijurst  along 
certain  definite  lines  of  cleavage,  w^hich  1  have  been  able  to 
detect  in  all  the  species  of  ha^mogregarines  I  have  had  the 
opportunity  of  examining.  Two  of  these  lines  are  to  be  seen,  one 
at  each  end  of  the  capsule  passing  transversely  across  its  long 
axis  at  1  ^  to  2  jjl  from  the  corresponding  extremity.  They 
resemble  the  opercular  lines  of  certain  trematode  eggs.  A 
third  longitudinal  line  may  at  times  be  seen  running  along  the 
middle  of  tlie  capsule  between  the  opercular  lines.     In  specimens 

Fig.  m. 


Showing  the  halves  of  the  burst  capsule. 

deeply  stained  with  Giemsa^s  stain  the  cleavage  lines  assume  a 
pinkish  colour  similar  to  that  of  the  contour  line  of  the  capsule  ; 
in  others  they  show  as  white,  unstained  lines,  owing  to  a 
difference  in  light  refraction.  After  bursting  open  the  two 
halves  of  the  capsule  roll  uj)  after  the  fashion  of  the  mature  seed- 
pods  of  certain  leguminous  plants,  and  may  be  easily  detected  in 
the  shape  of  two  deeply-stained  scrolls  lying  side  by  side  or 
crosswise. 

Escape  of  sporonts  from  their  capsides  and  host-cells. — 
According  to  Labbe  (15,  p.  188),  every  hsemogregarine,  on  attain- 
ing its  full  growth,  escapes  from  the  host-cell  to  spend  a  period 
of  free  life  in  the  liquor  sanguinis  and  conjugate  ;  it  then  re-enters 
a  fresh  host-cell  (erythrocyte,  leucocyte  or  tissue  cell)  for  the 
purpose  of  reproduction.  This  interpretation  of  the  life-history 
of  hiemogregarines  has  been  accepted  by  the  majority  of  authors. 
Professor  Minchin,  in  his  article  on  "  Protozoa "  contributed  to 
AUbutt  and  Rolleston^s  'System  of  Medicine^  in  1907,  says  :  "  The 
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liaMiiMu-rc^'iiriiu's  of  ('(tM-liloodcd  ;iiiiiii;ils  I  r('(|iicn(  ly  (iiiil  the 
corpusclo  and  bcconic  free  t'oi- a  liiiic  in  tlic  hNtod-plasniii,  after 
wliit'li  tlicy  may  pciicl  rale  a  I)l(i()(|-c()rpiis('l('  au'aiii.  l''ree  stages 
appear  t  o  alt  cniatc  in  tliis  way  willi  ml  i-a-corpusciil;!  r  stages  in 
a  normal  siMpicnco."  And  (piitc;  recently  l*ruvvazeck  ('JO,  ]).  85), 
speakino- of  the  lueniogregarines  of  a  j^ython  (])i-ol)al)ly  i'/////o?t 
rct'n'ulafus)  says  :  ''  M'liese  lueniogregarines  often  change  their 
liost-cell."  i\Iy  observations  lead  nie  to  consider  this  interpre- 
tation as  (M-roneous.  It  is  perfectly  true  that  some  of  the 
parasites,  tlu^  fi'^b'  developed  s])oronts,  do  escape  from  tlieir 
capsules  and  host-cells,  but  never  in  the  blood  of  theii*  living 
host,  only  ^fter  the  death  of  the  host  and  in  blood  that  lias  been 
abstracted  from  the  vessels  and  exposed  to  extra-corporeal 
conditions.  Already  Danilewsky  (11,  p.  21-28)  had  noticed  that 
the  free  sporonts  of  HcTmof/rcgarhia  stepanovl  were  more  abun- 
dant in  abstracted  blood  after  an  interval  of  24  to  48  hours  than 
in  fresh  preparations,  and  Laveran  (22),  working  with  the  same 
organism  in  1898,  showed  that  in  blood  fixed  immediately  on 
abstraction  there  are  found  only  endocellular  parasites,  whilst 
many  free  forms  may  be  seen  in  the  same  blood  examined  with- 
out a  fixative  agent  some  time  after  abstraction.  A  similar 
observation  was  made  by  Durham  concerning  the  haemogrega- 
rines  of  certain  toads  at  Para  in  1900,  and  by  Christophers  with 
regard  to  Hxmogregarina  canis.  All  the  htemogregarines  of  cold- 
blooded animals  I  have  been  able  to  examine  were  always  intra- 
cellular so  long  as  they  remained  within  the  circulation  of  their 
hosts.  In  abstracted  blood  kept  for  some  time  in  vitro  I 
occasionally  found  numerous  free  parasites,  but  only  when  adult 
sporonts  were  present  in  the  blood.  I  have  never  seen  young 
forms  or  adult  schizonts  quit  their  capsules  and  host-cells, 
therefore  I  do  not  believe  that  the  encapsuled  parasites  "  often 
change  their  host-cells  "  as  suggested  by  Labbe  and  his  followers. 
The  facts  that  all  ha^mogregarines  are  encapsuled  and  that  the 
sporonts  as  a  rule  do  not  damage  their  host-cells  are  adverse  to 
any  change  of  habitat.  The  schizonts  do  not  escape  until 
broken  up  into  merozoites;  the  sporonts  only  when  adult,  and 
when  placed  in  conditions  similar  to  those  which  obtain  when 
they  are  naturally  transferred  to  the  gut  of  their  necessary 
invertel)rate  host. 

Conjufjation. — Labbe   {]•'))  describes  isoir^mous  union  both  in 
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Hfemoyregarina  niuiuna  and  II.  lacertaruin,  and  states  that  the 
conjugation  may  occui*  either  amongst  the  free  forms  in  the 
blood-phisma  or  amongst  the  intra-cellular  parasites.  The  free 
forms  may  be  watched  in  vitro  approach  one  another,  place 
themselv^es  side  by  side,  then  unite.  Fusion  of  the  cell-phisma 
beo-ins  usually  at  the  posterior  extremities  and  is  accompanied 
by  karyogamy.  The  conjugation  of  intra-cellular  parasites 
is  mentioned  also  by  Marceau  (27)  for  H.  lacertarum.  So  far  as 
the  intra-cellular  forms  are  concerned,  neither  Labbe's  n<jr 
Marceau's  descriptions  are  convincing.  Judging  from  his 
ho-ures,  Marceau  probably  mistook  closely-applied  double 
inclusions  for  conjugating  forms.     With  regard  to  conjugation 

Fio.  87. 


of  free  sporonts  I  can  fully  confirm  Labbe's  observations,  having 
witnessed  it  not  only  in  vitro  but  also  in  blood  taken  from  the 
gut  of  a  tick  fed  on  a  luemogregarine-infected  lizard.  I  have 
had  the  opportunity  of  examining  the  process  of  accouplement  so 
frequently  in  Hannogregarina  seligmanni  that  I  have  no  doubt 
whatever  about  it.  In  some  of  my  slides  the  pairings  are 
strikingly  numerous.  In  each  case  the  exactly  similar  adult 
sporonts  are  closely  applied,  their  posterior  extremities  usually 
apparently  fused  and  describing  together  the  same  curves,  but  I 
have  not  seen  the  nuclei  of  the  conjugating  hoemogregarines 
unite  as  described  by  Labbe.  According  to  this  author,  the 
conjugation  is  followed  by  re-entrance  into  a  fresh  blood-cell 
and    subsequent    segmentation.      This   is    certainly    a    mistake. 
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Tlu'  in'coiipUMiiiMil  occurs  only  niiioii^st  t\\v.  U'vn  sporouls  siud  is 
uiuloiibtodly  \\.  first  step  m  the  sporoiroujc  (tyclc  wliicli  must 
tiikc  ])l;icc  in  the  ii^ut  of  tlu^  invertebrato  liost. 

Tlic  belief  that  tiio  freo  sporonts  do  i-e-cnter  fresli  blood- 
cells  is  not  without  sonu^  jqipareut  fouiidntion.  Jn  the  first 
place,  owini>*  to  tluMr  peculiar  rostrum,  the  free  })arasites  pierco 
quite  easily  through  the  erythrocytes.  This  has  Ijeen  witnessed 
by  numerous  observers  and  I  have  seen  it  myself  many  times. 
Occasionally    they    appear    to    settle    within    the    erythrocytes. 

Fia.  ;3S. 


Certainly,  in  examining  stained  preparations  one  meets  with  cells 
containing  parasites  which  seem  to  have  entered  during  the 
preparation  of  the  film.  In  fact  they  differ  from  the  ordinary 
intra-cellular  forms  by  the  following  characters:  they  are  not 
encapsuled,  their  bodies  describe  a  wide  curve  instead  of  being 
closely  doubled  up ;  their  cytoplasm  stains  very  deeply  as  in  the 
free  forms ;  they  invariably  encircle  the  host-cell  nucleus  which 
is  always  to  one  side  in  the  ordinary  intra-cellular  forms.  I 
bebeve  that  the  forms  looked  upon  as  evidence  of  re-entrance 
are  in  reality  parasites  fixed  and  stained  whilst  endeavouring  to 
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escape  h-om  their  host-cells  after  breaking  through  their 
capsules,  hence  the  deep  staining  and  unfolding.  The  fact  that 
they  encircle  the  nucleus  is  accounted  for  by  their  peculiar  method 
of  escape :  they  usually  swing  rapidly  sevx'ral  times  round  the 
nucleus  as  if  to  accjuire  impetus  and  finally  rupture  the  erythro- 
cyte membrane,  bulging  it  out  by  means  of  their  anterior 
extremity,  which  always  protrudes  first  from  the  cell. 

Structure  of  free  b-poront. — The  free  sporont  is  not  amceboid, 
but  has  a  body  of  definite  form.  It  is  invariably  club-shaped 
but  its  proportions  differ  considerably  in  the  various  species. 
The  anterior  extremity  corresponds  to  the  thicker,  rounded  end 
of  the  club ;  the  tail  tapers  more  or  less  to  a  point.  About  the 
middle  of  the  body  is  the  nucleus,  which  may  be  round,  oval,  or 
quadrilateral.  The  endoplasm  is  alveolar  and  contains  a  variable 
number   of    cytoplasmic  granules.     The   cytoplasm  is  modified 

Fig.  39. 


into  epicyte,  sarcocyte,  and  myocyte.  The  epicyte  is  a  cuticle 
which  may  be  shed  by  a  process  of  normal  ecdysis  or  torn  off 
during  film  preparation  (Fig.  39) .  The  myocyte  is  composed  of 
muscuhir  fibrils  which  form  a  network  about  the  entire  body. 
These  fibrils  or  myonemes  have  been  described  in  the  ha^mo- 
o-reo-arines  by  numerous  authors  from  Labbe  (1894)  to  Papovici 
Baznosanu  (1907).  I  have  seen  them  myself,  but  very  imper- 
fectly, as  minute  cross  stripes.  Presumably  they  subserve  active 
movement.  At  the  apex  of  the  rounded  anterior  extremity  may 
be  seen  a  minute  beak-like  projection  Avhicli  appears  to  be 
retractile.  I  have  seen  it  in  all  the  hajmogregarines  so  far 
examined,  but  in  certain  species  it  seems  to  be  more  developed 
than  in  others.  Probably  it  is  this  rostrum  that  enables  the 
parasite  to  pierce  the  erythrocytes.  From  the  base  of  the  rostrum 
there  can  be  seen  a  slender,  somewhat  sinuous  line  or  tube 
runnino-  through  the  middle  of  the  anterior  portion  of  the  body 
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to  a  jioinl  ;il)()iit   liiilfway  botwccii  ( lie  jiiilcrior  extremity  iind  llio 
iiiu'lciis.      It  appears  to  l)e  a  pci-iiiaiiciit  and  definite  organelle. 

Mofi'lifi/  of  sponmfs. — All  eneapsnlcMl  lia'in()<^re((arin(;s  arc 
]MM'f'ectly  (piiescent  so  lono-  ;is  tliey  remain  wit  liin  t  lie  body  of  tlieir 
li\  ino-  V(M'tel)i-ate  host,  but  the  fully  develo})e(l  sporonts  begin  to 
move  and  endeavour  to  escape  from  tlieir  host-cells  as  soon  as 
the  blood  is  abstracted  from  its  vessels.  In  films  i-apidly 
fixed,  when  few  or  no  sporonts  have  had  time  to  rupture  their 
ca})sules  and  escape,  the  enclosing  host-cells  arc  surrounded 
by  a  narrow  colourless  area,  which  seems  to  indicate  that  the 
included  parasites  had  moved  whilst  the  film  was  drying,  thereby 
detaching  the  cells  from  the  desiccating  plasma. 

The  free  sporonts  exhibit  a  variety  of  movements,  the  most 
characteristic    being    one    of   perfect   translation,   uniform    and 
rectilinear,  analogous  to  that  of  certain  gregarines.     The  animal 
seems  to  slide  rapidly  along,  broad  end  foremost,  without  the 
slightest  alteration  in  shape  ;  it  can  travel  to  right  or  left,  arrest 
or  resume  motion.     This  peculiar  gliding  movement  was  at  one 
time  ascribed  to  imperceptible  undulations  of  the  body,  but  now 
we   know   that    it    is    the    result    of    a   secretion   of   gelatinous 
substance   from  the  ectoplasm  as   observed  by  Schewiakoff  in 
gregarines,   Schaudinn  in   Coccidia  and  Lauterborn  in  certain, 
diatoms.     Hintz  pointed  out  that  occasionally  a  tiny  droplet  of 
gelatinous  substance  may  be  seen  at  the  posterior  extremity  of 
the  free  sporonts  of  Hasmogregarina  minima,  and  Chaussat,  in 
1850,  actually  represented  it  as  part  of  his  Anguilhda  minima. 
Several  observers  have  noticed  that  the  erythrocytes  may  occa- 
sionally cling  to  a  free  hgemogregarine  and  be   dragged  some 
distance,  and  that  the  animal,  unable  to  free  itself  of  a  cell,  will 
whirl  round  so  fast  that  it  is  quite  impossible  to  follow  its  move- 
ments.   Besides  gliding  between  the  erythrocytes,  the  haemogre- 
garines  may  bend  and  unbend  the  anterior  third  of  their  body  in 
every  direction  or  coil  themselves  up  into  a  ring.  Not  infrequently 
they  will  bring  their  extremities  together  and  then  suddenly  relax 
the  bend,  making  a  peculiar  jumping  movement  not  unlike  that  of 
a  fish  out  of  water.     Occasionally  during  the  progressive  gliding 
movement  wave-like  annular  constrictions  may  be  seen  passing 
backwards  along  the  body  of  the  animal.     A  second  and  even  a 
third  constriction  may  commence  before  the  first  one  has  run  off, 
thus  giving  a  bead-like  outline.      Sometimes  the  constriction  is 
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arrested  at  one  spot  for  a  considerable  time  and  some  ot  the  huinio- 
gregarines  may  be  fixed  in  this  condition  and  thns  ])resent  a 
moniliform  appearance. 

Semidl  diffurtnllation. — Simond  (44),  m  his  paper  on  tlie 
endocorpuscuhir  hiemoprotozoa  of  reptiles,  suggested  that,  pro- 
visionally at  least,  the  absence  of  any  sexual  differentiation 
might  be  taken  as  one  of  the  characteristics  of  the  genus 
Uivmogrega  rina. 

In  1900,  Billet  described  a  haemogregarine  (H.  'platydactyli)  of 
the  Moorish  Gecko  {TareMtola  inaiiritanica),  and  ])ointed  out  that 
it  presents  two  distinct  appearances,  which  may  be  looked  upon 
as  representing  male  and  female  forms  respectively.  Two  years 
later  Hintze,  in  a  study  of  the  development  of  U%mogre(jar'i)ia 
minima,  described  for  this  organism  three  different  forms,  viz. 
male,  female,  and  indifferent.  Quite  recently  Prowazeck  has 
likewise  recognised  three  different  forms  in  a  haemogregarine  of 
the  Indian  Gecko  {Gecco  vertis  [syn.  IHatydactijlus  ijnttatus]). 

In  the  hasmogregarines  I  have  had  the  opportunity  of  examin- 
ing, I  have  been  unable  to  distinguish  three  different  forms 
snnultaneously  in  the  same  species.  In  some  I  have  observed 
a  marked  sex-dift'erentiation  into  male  and  female  forms,  not 
only  in  the  adult  sporonts,  but  also  in  the  forms  under- 
going schizogony.  Thus  in  H^mogregarina  rarefaciens  the 
schizonts  are  clearly  differentiated  into  male  and  female 
forms.  Indeed,  in  many  species  two  distinct  kinds  of  "  cyto- 
cysts^^  have  been  described,  and  I  have  seen  myself  some  con- 
taining numerous  long*,  slender  merozoites  (micro-merozoites), 
others  fewer,  short  bulky  merozoites  (macro-merozoites)  corres- 
ponding to  male  and  female  forms  respectively.  In  other  species 
there  is  apparently  no  differentiation.  Thus  in  HcTmogregarina 
seligmanni  all  sporonts  and  schizonts  look  exactly  alike  if 
compared  in  the  same  stage  of  development.  I  have  seen  many 
free  sporonts  of  this  haemogregarine  associate  two  by  two,  and 
in  every  case  the  coupled  organisms  were  exactly  similar  in 
all  structural  details. 

Adult  schizonts. — The  adult  schizonts  were  described  first  by 
Danilewsky  (10,  p.  52-56)  in  Ha^mogregarina  stepanovi  as  large, 
oval  bodies,  occupying  almost  entirely  their  dilated  host-cells, 
the  nucleus  of  which  may  be  seen  at  one  side  greatly  elongated 
and  flattened.       They  are  characterised  by  a  peculiar  granular 
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;i|)|)(';ir;ni('t'  ol  tlicir  cNioplasiii  ;iii(l  ;i  1;ii'l(<'  I'niiml  iiiiclciis.  In  ;i 
iiitu't'  :i(l\  iinccd  st  ;il;"('  their  sii  i- 1";! cc  pi-csCllts  :i  nil  iiiIm-i-  ot  i'(»nii(l('(l 
|)rt>I  iil)(M-:iii('(v<,  winch  s^'ivc  1  hem  ii,  iiiiillxTi-y-likc  ;i  ppcii  riiiicc,  jiiid 
tlie  (Miclosin^'  cmti  hrocylcs  Ix'coinc  (IcliiLMiioj^'hjljiiiiscjd.  I'liiiilly 
tlioy  l)r(\il':  ii])  into  cii^'ht,  IwcKc  oi-  sixteen  mcrozoitc's,  l);iiii- 
lewskv  proposed  to  cnll  the  niiiUiro  schi/onis  r///ory.s7x  oi- 
cj/fosjinns,  i\U{\  point(>d  out  thiit  they  aro  inost  iniiiici-ous  in  the 
bone-niiirroNV.  Ii;d)l)e  (I-"))  sliowed  tliat  l)oth  in  H;rni(/fjn(/n rnia 
i)u')u't)ia  and  //.  hircrfdniin  the  jidnlt  schizonts  nii<(lit  be  of  two 
kinds  :  some  {cijfori/sfi's  u.  inacrosporozolteH)  giving  rise  to  ;ieei'tiiiii 
nmnber  of  comparatively  large  merozoites — found  at  any  season 
— and  others  {cytocysfes  a  micros-porozoite-s)  producing  smaller  and 
more  numerous  merozoites,  occurring  chiefly  in  sunmier,  from 
May  to  June,  and  more  especially  in  very  acute  infections. 
Several  investigators  liave  confirmed  Labbe's  observation  and 
describe  macro-  and  micro-merozoites  in  other  species  of  haemo- 
gregarines.  A  similar  dimorphism  is  also  witnessed  to  a  certain 
extent  in  the  schizogony  of  other  liacmoprotozoa,  such  as 
Plasmodium  danilewshyi,  a  parasite  of  the  common  house- 
sparrow  (Passer  domesticus).  Probably,  as  in  certain  coccidia 
and  gregarines,  it  may  indicate  an  early  sexual  differentiation, 
true  gametocytes  being  preceded  by  one  or  more  generations  of 
sporonts  multiplying  by  schizogony.  In  certain  hoemogregarines 
of  fishes  the  schizogony  is  greatly  reduced  :  thus  in  Hsemo- 
gregarma  quadrigemina,  a  parasite  of  Callionymiis  lyra,  segmen- 
tation is  represented  by  longitudinal  division  into  four  merozoites, 
whilst  in  Hsemogregarina  higemina,  a  parasite  of  the  smooth 
blenny  [Blennms  pliolis)^  it  is  merely  a  binary  fission. 

Schizogony  may  occur  in  the  peripheral  circulation  :  thus  both 
Hft'inogregarind  simondi,  a  parasite  of  the  sole  [Solea  vulgaris)^ 
and  II.  inefchnili'ovi,  a  parasite  of  an  Indian  soft  tortoise  {Trionyx 
stellatn^),  break  up  into  merozoites  within  the  peripheral  blood 
of  their  respective  hosts,  but  more  frequently  segmentation  takes 
place  within  the  ca])illaries  of  the  internal  organs,  and  may  be 
confined  to  one  selective  organ  such  as  the  liver,  the  lung,  or  the 
V)one-marrow.  In  Ilxmogregarina  jaculiy  a  parasite  of  the 
jerboa  {Jarnliis  jarulns),  schizogony  takes  place  in  the  liver  and 
kidneys  of  the  host,  not  in  the  erythrocytes  within  the  capillaries, 
but  in  the  tissue  cells  of  these  organs.  As  a  rule,  in  most  species 
of  hajmogregarines  the  adult  schizonts  in  their  pre- segmenting 
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stai^e  occur  in  the  perii)hcnil  circulation.  'J'licse  forms  are  easily 
recognisable;  tliey  are  comparatively  large,  oval,  or  rounded 
bodies  provided  witli  a  large, round,  central  nucleus,tlie  chromatin 
of  which  is  usually  broken  up  into  chromosomes.  Their  cytoj)lasm 
is  literally  crammed  with  large  refractile  plastin  granules  or 
spherules,  which  give  them  a  very  striking  appearance.  The 
host-cells  containing  them  are  enlarged  and  deliicmoglobinised. 
The  enlargement  is  frequently  consideral)le.  The  erythrocytes 
containing  adult  schizonts  of  Ha'tnogregarina  seligmanni  may 
measure  more  than  twice  their  normal  size. 

It  is  not  quite  clear  w^hether  the  segmenting  forms  develop 
directlv  from  the  young  forms  or  whether  they  first  assume  the 
doubled-up  form  characteristic  of  tlie  adult  sporonts.  Labbe 
savs  :  ''The  Drepanidium  (Hcvmogregariiia  miiiima),  to  hecome 
round,  approaches  its  extremities,  the  suture  line  soon  disappears, 
and  the  parasite  assumes  a  perfectly  round  form."  Billet  and 
others  likewise  believe  that  the  segmenting  forms  are  derived 
from  the  bent  forms,  a  complete  fusion  taking  place  between  the 
two  extremities.  I  have  seen  forms  suggesting  such  a  fusion  (see 
PI.  XII,  fig.  23). 

Action  on  host-cell. — The  majority  of  haemogregarines  are 
parasites  of  the  erythrocytes ;  some  inhabit  the  leucocytes,  both 
mononuclear  and  polymorphonuclear,  others  are  found  in- 
differently in  erythrocytes,  erythroblasts,  and  leucocytes.  The 
action  of  the  parasite  on  its  host-cell  varies  considerably  accord- 
ing to  the  species  and  the  stage  of  development.  As  a  rule  the 
sporonts  do  not  injure  their  host-cells.  The  preservation  of  the 
latter  is  indispensable  to  their  safety.  According  to  Labbe  a 
veritable  cytosymbiosis  is  established  between  the  two.  The 
sporont  grows  very  slowly  and  may  have  to  remain  quiescent  for 
a  long  period  until  liberated  by  the  necessary  blood-sucker. 
The  segmenting  forms,  on  the  other  hand,  grow  very  rapidly 
and  must  necessarily  rupture  the  enclosing  cells  to  scatter  their 
progeny,  and  they  give  rise  to  very  destructive  changes. 

In  most  species  the  sporonts  do  not  appear  to  cause  any 
cliano-e  whatever  in  their  host-cells.  The  infected  erythrocytes 
remain  normal  in  size,  shape,  and  appearance,  and  the  staining 
reactions  of  their  protoplasm  are  unaltered.  Their  nuclei  remain 
free  and  retain  both  their  normal  characters,  and,  in  many  cases, 
their  central  position.     Very  frequently,  however,  the  nuclei  are 
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iiKM'o  or  loss  (lisj)ljicetl,  (jitlicr  wlicii  I  lie  parasite  assumes  lar<:^e 
(linuMisioiis  or  wluMi  two  or  more  pai-asitcs  occupy  tlie  same  cell, 
'i'lic  rchilivc!  pi)silions  of  I  lie  parasite  and  li(jst-cell  nucleus 
ni;!}-  vary  considerably.  As  a  rule  the  parnsite  is  placed  on  one 
side  ot"  llie  iiuclcMis  witli  its  loiio-  ;ixis  piircllcl  to  that  of  the 
niic'KMis  Mild  its  ('oii\-(,>.\  :isj)ect  turned,  in  I  lie  iiiiijoi-ity  of  cases, 
towards  the  periphery  of  tht;  cell,  hut  it  iiuiy  lie  obi  i([uely  above, 
below,  or  across  the  nucleus,  or  indeed  in  every  conceivable 
position.  At  times,  especially  in  heavy  infections,  one  meets 
with  a  certain  amount  of  variation  in  the  size  of  the  erythrocytes  ; 
in  such  cases  the  infected  cells  may  ])o  either  above  or  below  the 
average  size  quite  independently  of  any  action  of  the  parasite  on 
its  host-cell. 

The  segmenting  forms  almost  invariably  cause  a  considerable 
swelling  of  the  cell  with  progressive  loss  of  hemoglobin.  The 
nucleus  is  always  closely  adherent  to  the  encapsuled  parasite, 
greatly  hypertrophied,  flattened,  or  fragmental.  In  certain 
cases  (see  Il^nmogregarina  rarefaciens)  the  affected  erythro- 
cytes become  distended  to  about  three  or  four  times  their 
normal  size  and  completely  dehasmoglobinised.  The  cells 
occupied  by  Hsemogregarina  hrendx  are  likewise  considerably 
enlarged,  but  chiefly  in  their  long  diameter;  they  usually 
present  a  colourless  peripheral  zone  surrounding  a  dense  layer 
of  haamoglobin  about  the  nucleus  and  parasite. 

It  is  quite  possible  that  the  great  increase  in  the  size  of  the 
erythrocytes  containing  the  segmenting  forms  may  favour  the 
arrest  of  these  forms  in  the  small  visceral  capillaries. 

Billet  (2)  has  noticed  some  very  interesting  changes  in  the 
cells  occupied  by  Hfemogregarina  vijoervia.  Whilst  the  parasite 
brings  about  a  complete  disruption  of  the  nucleus  the  enlarged 
discoloured  erythrocytes  becomes  stippled  v/ith  numerous 
cluMjmatic  granules  disposed  in  concentric  circles  round  the 
parasite.  Billet  considers  these  granules  as  analogous  to  the 
Schiiffer-^Iaurer  dots  because  they  present  the  same  staining 
reactions. 

Sporoguiig. — Our  knowledge  concerning  the  sporogony  of  the 
luemogregarines  is  very  imperfect.  At  first  the  ha?mogregarines 
were  confounded  with  certain  Coccidia.  Lankester  (24)  in  1882 
suggested  that  HiemogregnriuK  uinihna  might  represent  the 
young  stage  of  a  coccidium   {Tsospora  Uehkiihni)   discovered  in 
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1854  by  Lieberkulm  in  the  kidney  of  the  edible  fro*,'-,  aiid  lliutze, 
in  1901,  confounded  it  with  a  coccidium  of  the  intestinal  epithe- 
lium, and  declared  he  had  re])roduced  the  infection  in  three 
clean  frogs  by  feeding  them  with  the  intestines  of  coccidinm- 
infected  frogs,  whilst  a  fourth  frog  fed  solely  on  the  muscles  of 
the  infected  amphibians  did  not  contract  the  disease.  According 
to  Hintze,  under  natural  conditions,  the  infection  is  contracted 
either  by  the  frogs  eating  one  another  or  through  ingestion  of 
their  excreta.  Two  years  previously  Langmann  (22)  had  expressed 
the  opinion  that  probably  snakes  acquired  their  haemogregarines 
by  feeding  on  infected  frogs. 

In  1901  Simond  (44)  suggested  that  ticks  should  be  examined 
as  probable  conveyors  of  haemogregarine  infection  amongst  land 
reptiles,  and  Laveran  (26),  the  year  after,  declared  that  the 
sporogony  of  the  lu\?mogregarines,  like  that  of  other  ha^mo- 
protozoa,  must  take  place  in  the  body  of  blood-sucking  ecto- 
])arasites. 

In  1902  Durham  (14)  examined  some  small  toads  at  Para  and 
found  a  haemogregarine  both  in  the  blood  of  the  amphibian  and 
in  the  body  of  certain  ticks  which  infested  it.  "  Examination  of 
the  contents  of  the  ticks  showed  curious  cysts,  evidently  different 
from  the  curious  nuclei  of  the  tick's  economy,  varying  in  size  up 
to  about  60^4.  It  was  noted  that  the  movements  of  free  dre- 
panidia  in  the  fluids  from  the  tick's  stomach  were  much  more 
active  than  in  the  toad's  blood;  appearances  suggestive  of 
conjugation  were  also  seen." 

In  1903  Schaudinn  (42)  discovered  that  the  sporogony  of 
Hxmogrecjarlna  lacerfarniti  takes  place  in  a  common  dog  tick, 
the  Castor  Bean  Tick  (Lvodes  ricinub'),  the  larviv  and  nymplia^  of 
which  are  found  on  lizards,  birds,  and  small  mammals.  He 
found  the  ookinetes  in  the  tick's  stomach,  and  proved  that  the 
ticks  may  transmit  the  infection  not  only  directly  but  also 
through  their  progeny — a  necessary  provision  because  during 
the  adult  stage  they  attack  mammals  only. 

Soon  after  Siegel  (43)  found  that  the  sporogony  of  Hfemogve- 
garina  stepanovi,  parasite  of  the  European  pond  tortoise  {Emys 
orhlcularis),  takes  place  in  a  leech,  Flacohdella  catenigera.  So 
long  as  the  imbibed  blood  remains  stored  in  a  concentrated  form 
within  the  diverticula  of  the  leech's  stomach,  the  encapsuled 
sporonts  remain  quiescent.     To  witness  a  change,  it  is  necessary 
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to  ('xauiiiic  lliiil  iiiiiiiitc  (jiiaiil it y  ol"  blood  wliicli  [)5i.s.scs  e;icli  (hiy 
into  the  iiiteslinc.  lleiv  tlic  crvtlirocytcs  ;irc  destroyed  jiud  tlu^ 
liaMiiogrogarines  libcnitod.  'V\\v  free  S])oronts  ])enetnite  ]>et\veeii 
the  cells  of  the  intestinal  wall  and  beeouH!  differentiated  into 
male  and  teniale  Forms.  'I'lie  inicroij-amet  es  a  r(!  exceedingly 
small.  After  fertilisation  has  taken  phicc  in  the  intestine,  the 
motile  ookinetes  })ass  through  the  wall  into  the  Idood  sinnses 
which  embrace  the  intestine  and  are  thence  carried  to  the  heart, 
and  finally  reach  the  phar3nigeal  glands.  J I  ere  they  settle, 
become  round  (oocysts),  and  enlarge  considerably.  jMeanwhile 
their  contents  break  up  into  numerous  sporoblasts,  each  one  of 
Avliicdi  contains  a  number  of  sporozoitefi.  Finally  the  cysts  burst 
and  the  sporozoites,  in  the  form  of  minute  spirally-twisted 
filaments,  may  be  seen  within  the  lumen  of  the  gland  waiting  to 
be  transmitted  to  other  tortoises  during  the  act  of  sucking. 
Some  of  the  o(')kinetes,  instead  of  migrating  to  the  pharyngeal 
glands,  seem  to  pass  to  the  ova.  Siegel  found  the  sporozoites 
also  in  the  hardly  developed  glands  of  embryos  still  subsisting 
on  the  yolk  of  the  ovum,  thus  proving  the  existence  of  hereditary 
infection. 

As  elsewhere  stated,  Billet,  in  1904,  asserted  that  the  sporo- 
gonic  cycle  of  Hsernogregarina  minima  took  place  in  HelohdeUa 
algira,  the  parasite  assuming  the  form  of  a  trypanosome  in  the 
leech. 

Brumpt  (5  and  6)  examined  a  large  number  of  leeches  with  a 
view  of  elucidating  the  sporogony  of  the  ha^mogregarines,  and  he 
found  the  ookinetes  of  Ua^mogregarlna  hagensis,  a  parasite  of  the 
Spanish  Terrapin  [Clemmys  leiirosa),  in  Placohdella  catenigera, 
and  those  of  Hwmogregarina  simondi,  a  parasite  of  the  sole 
[Solea  vulgaris),  in  Placohdella  solew.  He  also  found  similar 
ookinetes  in  Placohdella  scorpii  from  the  sea  scorpion  [Cottics 
scorpius),  in  Trachelohdella  liihrica  from  Scorpcenn  porciis,  and  in 
Branchellion  torpedinis  from  the  Angel  or  Monk  fish  [Squatina 
angeluis).  He  believes  the  sporozoites  described  by  Siegel  to  be 
nothing  more  nor  less  than  bacteria. 

In  190.5  Christophers  (10)  'stated  that  he  had  discovered  the 
sexual  cycle  of  Hxmogregarina  gerhilli,  a  parasite  of  the  Indian 
field  rat  [(rerhlllus  indicus)  in  the  rat's  louse,  IIcTmatopjuiiis 
.stepheufti.  He  described  large  oocysts,  10  to  350  /<  in  diameter, 
from    the   bodv    cavitv    of    the    insect.       Each    cvst    contained 
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iminerous  sporoblasts,  and  each  sporoblast  six  to  eight  sausage- 
shaped  sporozoites  15^  long  by  4 /i  broad.  In  a  hiter  paper, 
liovvever,  he  expresses  a  doubt  as  to  whether  these  cysts  liave 
anything  to  do  with  the  ha3mogregarine. 

In  1900  Captain  Patton  (36),  in  describing  Ilwmogregarina 
funamhidij  a  parasite  of  the  live-striped  pahn  squirrel  (Ftuiam- 
hidtis  'peiincuiti),  stated  that  he  had  seen  free  sporonts  in 
the  stomach  of  the  squirrel's  louse,  also  a  species  of  Ihi'tnato- 
puius. 

In  1907  Christophers  (11)  claimed  to  have  proved  that  the 
sporogony  of  Hmmogreyarina  canis  occurs  in  Rhipirephalus 
sanguineus,  a  tick  very  common  on  the  pariah  dogs  of  India. 
Within  the  tick's  gut  the  sporonts  escape  from  their  capsules 
and  lodge  themselves  in  the  large  cells  of  the  gut ;  here  they 
nuiltiply  by  fission  and  give  rise  to  sexually  differentiated  forms 
which  conjugate  and  become  encysted.  The  resulting  oocyst 
attains  a  diameter  of  14^.  Further  development  is  uncertain. 
The  sexual  cycle  of  H.  canis  seems  to  take  place  solely  in  the 
adult  female  ticks.  In  the  larva  and  in  the  male  tick  Christophers 
w^as  unable  to  trace  any  development.  In  the  nymph  the 
parasites  exhibit  the  early  stages  of  development,  but  completely 
disappear  by  the  fourth  day. 

In  1905  Laveran  and  Negre  (28)  found  a  protozoon  parasite 
in  the  stomach  contents  of  ticks  collected  from  specimens  of  the 
Algerian  tortoise  [Testudo  ibera  [=  T.  maiiritanica']) .  The 
ticks  were  identified  as  specimens  of  Hijalomma  segyptium,  and 
the  parasite  was  looked  upon  as  possibly  representing  a  develop- 
mental stage  of  Hwmogregarina  mauritanica  (a  luemogregarine 
of  the  Algerian  tortoise  discovered  by  Sergent  in  1904),  although 
found  also  in  ticks  from  tortoises  presenting  no  lia3mogregarines 
in  their  blood. 

The  frequent  occurrence  of  Hijalomma  Begyptium  on  the 
Algerian  tortoise  and  of  HcTmogregarhia  mauritanica  in  the 
blood  of  the  latter  induced  Nicolle  and  Comte  (35)  to  carry  out 
some  experiments  in  order  to  verify  the  suggestion  made  by 
Laveran  and  Negre.  They  found  that  neither  the  adult  male 
nor  the  adult  female  ticks  can  transmit  the  infection  directly, 
because  as  a  rule  they  do  not  pass  from  one  host  to  another, 
therefore  infection  must  take  place  by  hereditary  transmission. 
In  1907  Papovici  Baznosanu  declared  that  the  sexual  cycle  of 
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TT:i'nio(j}T(/(tri)i(i  m((i(rif(i)iic<i  occurs  in  J! i/ti/oiiniKt  (tjjuic  (=  //. 
sijr'tucinn). 

In  line  willi  Lavcran  and  Nc^rc's  observations  coiicerniiiL^  tin; 
|)rol(^/i>al  parasite  of  II ijalovima  ''''Ji/p/ ii' m ,  it  is  intercstin*^  t(j 
recall  llie  gregarine-like  oriifaiiisin  found  l»y  •lolmsoii  (Hi)  in 
female  specimens  of  A  iiojthihs  uKinili  jK^otis  and  t  lie  "  c()ccidinm  '^ 
described  by  Dutton,  Todd,  and  Tobey  (I."))  from  riiriloiiltoni.s 
co!<t(dis.  I  have  myself  found  conjugatin<^  liaMuogregariues  in 
\\\v  stomach  contents  of  a  female  tick  of  undetermined  s])ecies 
detached  from  a  very  heavily  infested  monitor. 

Distrihntioii  of  hxmogreyarhies  according  to  host,  sjiecics. — So 
far  hiumogregarines  have  never  been  found  in  ])ii-ds.  In 
mammals  several  species  have  -l)een  described  within  recent 
years  ;  they  occur  in  rats,  squirrels,  dogs,  cats,  and  oxen.  In 
fish  their  distribution  is  peculiar;  they  are  very  common  in  all 
kinds  of  salt-water  fish,  but  unknown  in  fresh-water  fish,  with, 
as  yet,  only  one  exception — the  eel,  which  grows  in  rivers  and 
spawns  in  the  sea.  In  batrachians  and  reptiles  they  are  exceed- 
ingly common. 

With  regard  to  snakes,  all  families  seem  liable  to  ha^mogregarine 
invasion;  these  parasites  have  been  found  in  the  Boida?,  in  the 
Colubrid^,  and  in  the  Viperidae  all  the  world  over.  Some  species 
appear  to  be  more  liable  to  this  kind  of  infection  than  others, 
and  this  may  be  due  in  some  way  to  the  nature  of  their  habitat. 
Langmann  noticed  that  water-snakes  are  more  frequently  infected 
than  land  species.  So  far  I  have  not  been  able  to  find  haemo- 
gregarines  in  the  puff-adder  [Bitis  arietans),  although  I  have 
examined  most  carefully  forty  specimens  of  this  snake  from 
various  parts  of  Africa. 

Distrihiition  accorduig  to  local itij. —  Locality  seems  to  have 
considerable  influence  with  regard  to  the  distribution  and 
prevalence  of  ha3mogregarine  infection,  and  this  is  more  notice- 
able in  those  species  which  are  not  strictly  limited  to  particular 
stations.  AVhilst  carrying  out  certain  experiments  and  researches 
in  the  Roman  Campagna  during  the  malarial  season  of  the  year 
lUUO,  Sandjon  and  Jjow  (32)  noticed  that  lizards  collected  in  the 
district  of  Maccarese,  at  the  mouth  of  the  Tiber,  were  far  more 
frequently  infected  with  Hxmogregarina  lacprtamm  than  those 
captured  in  the  district  of  Ostia,  on  the  opposite  side  of  the  river. 
Celli  and  Sanfelice  (8),  though  they  never  observed  H.  stepanovi 
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ill  the  fresh-water  tortoises  {Einys  orhiculuris)  from  the  swamps 
of  Ostia  and  Maccarese,  yet  found  it  frequently  in  tortoises  of  the 
same  species  from  Pisa  and  Venice.  Laveran  found  it  in  70  per 
cent,  of  specimens  from  the  Italian  lakes,  and  Danilewsky  in  almost 
every  specimen  from  the  neighbourhood  of  Kharkow.  It  should 
not  be  forgotten,  however,  that  the  prevalence  of  the  infection 
may  vary  considerably  from  year  to  year  in  the  same  locality. 
Thus,  in  1890,  Celli  and  Sanfelice  examined  100  specimens  of 
the  wall-lizard  {Lacerta  rnnralia)  and  twenty  S})ecimens  of  the 
green  lizard  {L.  viridtii)  from  the  Konian  Campagna,  but  failed 
to  find  any  parasites.  In  1900,  in  the  same  region,  Sanibon  and 
Low  examined  120  specimens  of  the  wall-lizard  and  twenty-five 
specimens  of  the  green  lizard,  and  found  Hwmogregarma  lacer- 
tarum  in  nine  of  the  former  and  in  one  of  the  latter. 

With  regard  to  snakes,  Celli  and  Sanfelice  examined  sixteen 
specimens  of  the  common  snake  {Tropidinotus  oiatriv)  from  the 
Roman  Campagna,  but  with  negative  results.  Labbe  (lo),  in 
1894,  stated  that  he  had  never  been  able  to  find  any  blood- 
protozoa  in  European  snakes,  and  amongst  the  species  examined 
he  mentions  the  common  snake  {Tropidonohis  natrix),  the  common 
viper  (Vipera  herns)  and  the  smooth  snake  {Coronella  intstriaca 
sen  Ixvis).  In  1900,  in  the  Roman  Campagna,  Sambon  and  Low 
examined  twenty-five  snakes  belonging  to  the  species  Zamenis 
gemonensis,  Coronella  austriaca,  C.  girondica,  and  Vipera  aspisj 
also  with  negative  result.  So  far  ha9mogregarines  have  been 
reported  only  three  times  from  European  snakes.  Hagenmiiller 
described  one  from  Macroprotodon  cucidlatus,  Borner  a  second 
one  from  Coluber  longissimiis^  in  Sicily,  and  Giordano  another 
from  the  black  viper  {Vipera  aspib-),  captured  in  Calabria,  Italy. 

Nitmher  of  parasites. — The  number  of  parasites  in  any  given 
infection  varies  greatly.  Sometimes  they  are  so  scarce  that  they 
may  be  easily  overlooked  in  a  hasty  examination.  There  may  be 
only  two  or  three  in  a  slide ;  it  may  be  necessary  to  examine  two 
or  three  slides  even  to  find  a  single  example.  On  the  other 
hand,  the  luiemogregarines  may  be  so  numerous  that  they  are 
present  in  a  third  of  the  blood-cells.  In  heavy  infections  it  is 
quite  common  to  find  two  parasites  within  the  same  host-cell,  and 
some  slides  may  present  as  many  double  inclusions  as  single  ones. 
As  a  rule  the  two  parasites  are  of  about  equal  size,  but  not 
infrequently   the    same    host-cell    may    contain   two    organisms 
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(lifTcrini^"  uTtNitly  in  llic  staj^'c  of  tlicir  (Icvclftpiiiciil .  In  I'are 
instances  tlircc  parasites  may  lie  Iniind  in  a  single  hlood-cell. 
Sprc/'is. — 'riiiM"{»  is  a  considcralilc  divcrsilv  of  opinion  with 
ri'H'ai'd  to  the  spccilic  dilTLTcncc  of  tlic  lia'ino^i-c^-arincs  from 
difVcrcMit  s])oc'ios  of  reptiles.  Some  Jiutlioi-s  refer  them  all  to  tlie 
type  spcH'ies  //.  stopanorl  deserihed  l)y  Danilewsky  from  the 
European  pond  tortoise  {I'Jini/s  orJiirnlaris).  Otliei's  admit  of  just 
a  few  types  eori'espoiidiiit^  to  the;  main  divisions  of  reptiles. 
1'hus  \A\\y.  considcM-s  all  tlie  ha'mofjreffarines  found  in  snakes  as 
belonging'  to  one  and  the  same  speeies,  for  whieh  lie  proposes 
the  name  of  Drcjmnidinm  scrjicntliirn.  Others,  again,  consider 
'  that  to  each  species  of  reptile  there  is  a  corresponding  and 
distinct  species  of  lu\3niogregarine. 

As  a  rnle^  it  is  true  that  different  species  of  ha3niogregarines 
are  found  in  different  species  of  crocodiles,  lizards,  snakes,  or 
tortoises,  especially  when  the  latter  belong  to  different  zoological 
regions.  This  is  exactly  what  we  should  expect  seeing  that, 
under  similar  conditions,  the  metazoan  parasites  of  these 
reptiles,  such  as  Ascaris,  Pliysaloj)tera,  Filaria,  Botlirldmya, 
EcJdnorlujncJnts,  Porocej)hahis,  are  represented  by  different 
species.  On  the  other  hand,  certain  species  of  luemogregarines, 
like  certain  species  of  metazoan  parasites,  may  be  found  in  a 
variety  of  hosts  belonging  not  only  to  closely  allied  species,  but 
to  different  genera  or  even  families  when  the  latter  inhabit  the 
same  zoological  region  and  are  attacked  by  the  same  species  of 
blood-sucking  ectoparasites. 

The  question  of  species  is  the  same  in  ha3mogregarines  as  in 
other  luvmoprotozoa.  The  differences  are  not  always  very  clear, 
and  the  derivation  of  one  species  from  some  other  species  in 
a  different  host  is,  of  course,  beyond  dispute.  I  should  be 
inclined  to  look  upon  the  ha^mogregarines  and  other  parasites  of 
closely-allied  host-species  as  "  host-varieties "  or  "  host-races '' 
corresponding  to  the  so-called  "  geographical  races"  of  certain 
non-parasitic  animals.  To  the  casual  observer  all  ha^mogregarines 
may  seem  alike,  but  a  careful  comparative  study  discloses  several 
marks  of  distinction,  both  morphological  and  biological,  that 
suggest  their  separation  into  different  species  or  varieties.  The 
characters  most  serviceable  for  determination  are  the  size  and 
relative  measurements  of  the  ])arasite,  the  amount  of  lengthen- 
ing and  recurving  of  its  posterior  extremity,  the  thickness  of 
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the  capsultj  it  pruduces,  tho  action  it  exercises  on  the  host-cell 
and  its  nucleus. 

Fathoyenesis. — Most  authors  look  upon  the  liiemogregarineH 
as  of  little  or  no  pathogenic  importance.  Laveran  (22),  in  a  careful 
study  of  H.  stepanovi,  a  common  parasite  of  the  European  pond 
tortoise  {Emys  orhlculariti),  says :  "  The  reproductive  forms  of 
H.  depanovi  are  somewhat  rare,  and  this  explains  why  the 
parasite  is  so  slightly  pathogenic.  The  infected  tortoises  do  not 
appear  to  be  ill  even  when  their  blood  contains  a  large  number 
of  parasites.  The  parasites  end  by  destroying  the  erythrocytes 
they  occupy,  but  contrary  to  what  occurs  in  malaria  the 
destruction  is  very  slow.  In  captive  tortoises,  not  exposed  to 
fresh  causes  of  infection,  the  number  of  parasites  tends  to 
diminish  progressively,  and  in  such  conditions  the  tortoises 
frequently  recover. ^^  Likewise  Soulie,  in  describing  H.  i^sammo- 
dromi,  a  parasite  of  the  Algerian  sand-lizard  [Pttammodromus 
cdgirns),  says  :  "  Even  when  the  parasites  are  very  numerous, 
there  is  neither  diminution  in  the  activity  of  the  animal  nor  any 
apparent  sign  of  disease.'^ 

Numerous  observations  on  snakes  and  lizards  affected  by 
htemogregarines  have  convinced  me  that  these  parasites  are  not 
infrequently  deadly  to  their  hosts.  It  is  true  that  in  some  of 
the  infected  reptiles  I  also  found  other  causes  of  death.  For 
instance,  in  a  Mocassin  snake  (Trojndonotus  fasciatus) ,  I  found 
both  the  liver  and  spleen  crammed  with  minute  whitish  tubercles 
which,  on  examination,  proved  to  be  teeming  with  acid-fast 
bacilli.  In  several  snakes  and  lizards  I  found  either  intense 
enteritis  or  inflammation  of  the  lungs,  and  in  almost  all  some 
kind  of  helminth,  but  in  the  majority  of  cases  the  luemo- 
o-res'arine  infection  was  the  most  evident  cause  of  death  in  the 
pathological  complex.  Indeed,  in  some  cases  the  infection  was 
so  intense  that  quite  one  third  of  the  total  number  of  blood-cells 
was  occupied  by  the  parasites.  Under  such  circumstances  life 
is  hardly  conceivable. 

The  helmintlies  found  in  the  luomogregarine-infected  reptiles 
were  represented  by  various  species  belonging  to  the  genera 
Ascaris,  Physaloptera,  Kallcephalus,  Bothridium,  and  Poro- 
cephalus.  Some  are  new  species,  and  will  be  described  in 
separate  papers. 

With    regard  to  other  blood-parasites  in  reptiles  none  were 


I'ViT  foiiiid.  Ti-ypimosoinos  ;iii<l  s|»irncli;i'la'  wci'c  specially 
looked  tor,  l)iit  the  result  w:is  iii\  ;ii'i;il»ly  iici^at  ivc.  Vet  try])an()- 
soiiies  ]i;i\-e  hecn  dcscnlxMl  in  ;i  (Jccd-co  l)y  (Jelirke,  in  MaUitid 
raddoini  \)\  Mnrliii,  in  ;i  tortoise  [l)(( iiKniin  rcun-.s'i)  by  Laveran 
and  Afesnil.  Dntton,  Todd  ;ind  Tolx'v  Imvci  seen  a  "single 
t  ry|);inosonie-like  ol)jeet"  in  a  pulT-addei"  eaii'^'hl  in  tlie  (jainl)ia 
colony. 

Part  IT. 

H;i<:mogregakint-:s  of  Snakes. 

liititonj. — PfeitTer  (29),  in  liis  book  on  Pi'otozoa,  published  in 
]890,  merely  mentions  the  fact  that  haemoprotozoa  are  found  in 
the  blood  of  snakes. 

The  first  to  describe  tliem  in  the  Ophidia  was  Billet  (1),  who, 
in  1892,  found  ha3mogregarines  in  three  species  of  snakes  at 
Cao-Bang  in  Upper  Tonquin.  The  snakes  were  :  ri/thon  reticu- 
latus,  JBiuKjarus  fasciatus,  and  Tropidonotits  stolatus.  The 
parasites  of  the  first  two  species  he  described  and  figured, 
naming  them  Danilewskya  j>^f/io;i^5  and  Laverania  hnngari 
respectively,  but  having  kept  no  slides  or  drawings  of  the 
hfemogregarine  of  Tropidonotits  stolatus,  which  he  found  once 
only,  Billet  merely  notes  its  occurrence  and  remarks  that  it 
resembles  the  parasite  found  in  the  python^  and,  in  a  general 
way,  the  haemoprotozoa  of  tortoises. 

In  1898  Hagenmiiller  (13)  found  hasmogregarines  in  Macro- 
jvotodon  cucidlatus.  He  distinguished  two  genera — a  drepani- 
diura  resembling  Drcpanidium  princeps  [Hxmogregarina  minima), 
parasite  of  the  edible  frog  [Rana  escidenta),  and  a  danilewskya 
which  he  proposed  to  call  Danilewskya  joanno7ii. 

In  1(S1)9  Langmann  (17),  whilst  carrying  out  investigations  on 
the  venom  of  snakes,  examined  the  blood  of  numerous  species 
and  found  ha3mogregarines  in  thirty-eight  out  of  eighty-three 
snakes,  viz.  in  all  the  Mocassin  snakes  {Ancistrodon  piscivorns) 
from  Florida  with  the  exception  of  one  born  and  reared  for  two 
years  in  captivity  in  New  York,  in  two  copper-heads  {Ancistrodon 
contortLc)    from   North   Carolina,   in   one   diamond  -  back  ^   from 

'  This  is  probably  a  mistake.  "  Diamond-back  "  is  the  name  given  in  America 
to  a  water-tortoise  {Malacoclenimxjs  terrapin),  whilst  a  snake  called  the  diamond 
rattlesnake  {Crotalns  adamanteits)  occurs  in  the  same  part  of  America  and  is  no 
doubt  the  species  the  author  had  in  view. 
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Florida,  iii  two  pruirie  nittlers  (SUtrurUfi  cattn(itn.s)  trum  'J'exas, 
in  one  Elaps   [Elaps  falcins)    fnnn   Florida,  in   oik*  i/arter  .snake 
[Ti'op'uhniotus    airtalLs)     from     Florida,     in     (jiie     ril>hon     snake 
[Tropidonotus  aaiirita)  from  Sullivan  County,  New  York,  and  in 
one  water  snake  {Tropi(l(j)mtii.s  iiipmhni)  from  Florida.    Langmann 
considered   all    the    hajmogregarint's    he    found    in   the   various 
snakes  as   belonging   to  one   species,  and,   having    found  them 
more  frequently  in  water  than   in   land   snakes,  suggested  that 
the  former  might  possibly  become  infected  by  feeding  on  frogs. 
In  1901  Lutz  (25)  published  a  valuable  paper  on  the  luemo- 
protozoa  of  snakes.     He  found  luiemogregarin(?s  in  the  following 
species :    Eiuiectes    murinus   (Anaconda),   Boa    constrictor,  Dnj- 
moh'ius    hifossatuSy    Coluber   corals,    Spilotes    jynllatus,    Xenodoii 
neitwiedii,  Rliadinxa  rnerremit,  Phllodrijas  olfersii,  Herp)et(>drijas 
carinata,-   OxyrrJiopiis    trigeminus,    and    in    various    species    of 
CrotaUts  and  Bothrops  {  =  Laches  is) .  In  some  species  infection  was 
the  rule ;  in  others  it  was  quite  exceptional  to  find  these  para- 
sites.    Thus,  notwithstanding  repeated  examinations,  he  found 
luemogregarines    only    once    in    Oxi/rrhopiis    trigeminus.       Lutz 
describes  the  schizogony  of  the  snake  ha3mogregarines  which  he 
found  to  occur  at  certain  seasons  within  the  internal  organs,  and 
he  figures,  unfortunately  very  roughly,  the  segmentmg  schizonts 
of  a  luemogregarine  (H.  serpentium)  of  the  Anaconda  [Eunectes 
miLrinus) ,vf\\\c\\  he  discovered  within  the  capillaries  of  the  lung. 
He  looked  upon  the  endoglobular  parasites  found  in  the  blood 
of  the  various  snakes  as  belonging  to  one  species,  for  Avliich  he 
proposed  the  name  of  Drepanidium  serpentium. 

In  1901  Simond  (28),  in  a  paper  on  the  ha^nioprotozoa  of 
reptiles,  stated  that  he  had  found  luvmogregarines  in  the  cobra, 
Naja  tripudians,  and  in  an  undetermined  species  of  Coluber  in 
India,  and  in  Bothrops  viridis  (Lachesis  gramineus)  in  Further 
India. 

The  same  year  Borner  (4),  in  a  paper  on  ha^mogregarines, 
described  a  new  species  found  in  the  blood  of  Coluber  fesculapii 
(C.  longissimus)  from  the  neighbourhood  of  Catania  in  Sicily. 
He  names  it  Hxmogregarina  colubri,  and  remarks  that  at  certain 
stages  of  development  it  presents  a  halteridium-like  form  similar 
to  that  of  the  parasite  of  the  Banded  Krait  {Bungarus  fasciatiis), 
which  Billet  ascribed  to  the  genus  Laverania. 

In  1902  Laveran  (25)  described  four  new  species  of  snake- 
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lurmoi^rej^'arim's  :  U.-riinx/rrijd n iki  }i(ij:r,  IoiiikI  \)\  Dr.  (loii/icii  in 
tlie  blood  (>r  the  Iiidnm  col)!  a  {i\(i/a  f  rijnol  ia  its)  ;it  I 'oiidiclirry, 
Indi;i;  //.  :.tiiiirnis^  toimd  l>\'  I'l-olCssoi"  Soidir  in  tlic  hlood  of 
Zdinruis  li  ij)j)<)rn  fits  ;it  Aluici's  ;  //.  crohili  iiiid  //.  inocassi  n  i  toiiiid 
1)V  Di".  Ijaiiu^niJiim  in  tlu^  l)l()()d  of  ('rohilKs  nnijhiinl ns  ;ind  Ands- 
IroiliDi  pisrirorns  rcspectivoly.  Ijavcrjui,  liavini^  liad  llu;  ()pj)or- 
tuiiitv  of  oxaniiiiing'  sections  of  tlio  liniu's  of  tlu^  Anaconda 
piH^parcd  l)y  I'i'ofessor  Lutz  and  containing  .segment  inii'  lornis  (jf 
II.  scrj}t'}if(i()ti,  coidinns  tlie  latter's  o])servations  as  to  the  schizo- 
gony of  this  parasite.  Finally,  li(>  discusses  Langmann^s  theory 
as  to  the  mode  of  infection,  and  suggests  that  the  ha)mogregarines 
of  snakes,  like  those  of  lizards  and  tortoises,  and  like  other 
luenioprotozoa,  nuist  be  inoculated  by  blood-sucking  ecto- 
parasites. 

In  1894,  Castellani  and  Willey  (7),  m  a  i)aper  on  the  lueniatozoa 
of  vertebrates  in  Ceylon,  described  a  new  species  of  hgemo- 
gregarine,  H.  mirahilis,  discovered  in  the  blood  of  Trojndonotus 
inscator  in  Colombo.^ 

The  same  year  Billet  (2)  described  a  new  ha^mogregarine 
which  he  found  in  the  blood  of  Tropidoiiotus  viperinus,  and 
named  H.  viperini. 

During  the  past  two  years  we  have  found  several  new  and 
interesting  h^mogregarines  in  snakes  confined  in  the  Zoological 
Society ^s  Gardens. 

During  the  years  1906  and  1907  over  three  hundred  snakes 
were  brought  to  the  Prosectorium  ;  of  these  two  hundred  and 
sixty  were  examined.     They  belonged  to  the  following  species  : 

B01D.E. — Fytlion  sehse  7,  P.  regius  5,  P.  molurus  3,  P.  reticic- 
latiis  1,  P.  spilotes  2.  Boa  constrictor  5,  B.  diviniloqica  2.  Corallus 
madagascariensis  2,  C  cooldi  3.  Charlna  hottx,  1.  Eunectes 
notxus  1.     Eryx  jaculus  2,  E.  conicus  4,  E.  johni  2. 

Colubridj:. — Tropidonotus  natrix  5,  T.  tessellatus  5,  T.  viper  inns 
2,  T.  ordinatus  1,  T.  fasciatiis  2,  T.  septemvittatus  1.  Helicops 
anrjidatiis  1.  Ablahophis  rufidus  1.  Boodon  lineatus  3.  Pseud- 
aspis  cana  11.  Zamenis  gemonensis  3,  Z.  dahli  2,  Z.  liippocrepis 
1,  Z.  mucosus  1,  Z.  constrictor  1,  Z.  flagelliformis  2.  Lyto- 
rhynchiis  diadema  8.  Chlorophis  natalensis  2.  Cohcher  leopar- 
diuus    1,    C.  quatnorlineatus  2,    C.   scalaris    1,    C.    corais  1,    C. 

'  According  to  Boulenger  the  Coylon  snake  is  specifically  distinguishable 
from  the  common  Indian  T.jjiscator,  and  has  been  named  by  him  T.  asjierrimus. 
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nuitULolt'iLcus  7.  Htttrodun  ncifilcus  2,  H.  ylatiji'ltiuua  7,  CororifUn 
aiistriaca  4,  C.  yetula  4,  C.  tncmguliun  '3,  Cant  in  vernalif<  1, 
Homaloitonui  IiitrLc  S,  Dasyjieltis  scahra  1.  TarhopJas  fallax  1. 
Leptodira  hotamhceia  6,  L.  annulata  1.  Trinifrorhiniis  rhom- 
heatus  9.  Ctvloj^eltis  monspessulana  5.  Ehamjjhiophis  oxy- 
rhi/nchu.s  1.  Fsammopliis  crucifer  4,  P.  slhilans  2.  DLspholidus 
typub-  2.  ErytJu'olamprus  sescidapil  2.  B  rack  y  asp  its  curta  1. 
Naia  fldva  2,  iV.  tripiulimis  2.    Sepedon  hasmacJiates  2. 

ViPERiDE.  —  Causiis  rhomheatus  3.  Vij^era  hems  12,  F.  russelli 
1,  Bitls  arietans  40,  i?.  naaicomis  10,  i?.  gahonica  3,  i?.  atropos  2. 
AncLstrodon  contortrLe  I,  A.  placivorus  1.  Lachesis  lanceolatus 
12,  L.  mutus  1,  L.  alternatus  2,  L.  a^roo;  1.  Crotcdus  scutulatus 
var.  atroa?  1,  (7.  liorridus  1. 

Hnemogregarines  were  found  in  tlie  following  species : 

Python  molnnis  1,  P.  spilotes  1,  i^oa  constrictor  1,  Corcdlus 
cooJvii  1,  ^/'j/ci?  conicus  1,  Tropidonotus  fasc'iatus  1,  Paeudaspis 
cana  1,  Zatnenis  flag  ell  if  or  mis  1,  Goluher  corais  1,  C  melano- 
leucus  1,  Coronella  getula  1,  Psammophis  sihilans  1,  iV«/a, 
tripudians  1,  Lachesis  lanceolatus  1,  Z/.  midus  1. 

Whilst  this  paper  was  still  in  proof,  Dr.  D.  Giordano  sent  nie 
some  blood-films  from  a  black  viper  [Vipera  asjns)  in  which  he 
had  discovered  a  new  hsemogregarine.  His  description  is  given 
at  page  363. 

A   Descriptive   Catalogue  of  the  H.*:mogkegakines  at  present 

KNOWN  IN  Snakes. 

1.  Haemogregarina  pythonis   (Billet,  1895)  Laveran,  1899. 

Bihliography. — Billet  (1). 

Synonymy, — Danileivsl-ya  pythonisj  Billet^  1895. 

Hosts. — Schizogony  in  erythrocytes  of  Reticulated  Python, 
Python  reticidatus  (Schneider). 

Description. — According  to  Billet,  the  parasite  has  a  definite 
gregarine-like  form.  It  is  longer  than  the  erythrocyte,  in  the 
interior  of  which  it  lies  doubled  up ;  one  extremity  is  rounded, 
the  6ther  attenuated,  a  median  nucleus,  and  scattered  deeply- 
staining  granules  which  show  up  distinctly  in  films  stained 
with  methylene  blue.  The  host-cell  is  enlarged  and  of  a  paler 
colour  than  the  normal  erythrocyte  ;  its  nucleus  is  pushed  aside 
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1)V  tlu'  ])nrnsit('.  Not  iiilV(M|ii('ii(  ly  I  lie  ]):n-;isit('  ])n'S(Mits  tlio 
foi'iu  oi"  :i  laro-c,  more  (»i-  Ic-s  (»v:il  cysl  with  ^^n'lLiiuljir  (■oiitcnts, 
wliic'h  thr  aullior  corivctly  inUTprots  as  the  ''cytocyst"  of  the 
sc'hizoofoiiic  stage. 

Ohsrrrafioiis. —  Hillci  found  llic  jinrasiic  in  I  lircc  specimens  of 
ri/flnni  rciicuhilns  wliich  lie  li;i(l  (lie  opportunity  '»!'  cxiiiniiiing 
at  Cao-Baiig,  Upper  Tonj^-kijiu-.  'Hie  inteeted  cells  were  in  tin; 
])r()]iortion  of  about  1  to  25. 

'I'lu^  reticuh\to(l  or  Mahiy  python  is  found  in  l^urma  and  Jndo- 
China,   in   the    Mahiy    IVninsula   and    Arcliipehigo.      Neumann 

Fig.  40. 


Haemogregarina  pythonis.     (After  Billet.) 

reports  two  ticks   from  this  snake — Amhlyomma  furcosum  and 
Amhhjomma  qiiadrimaculatum. 

2.  Haemogregarina  pococki  Sambon  and  Seligmann_,  1907. 
(Plate  XII,  fig-s.  1-7.) 

Bihliograiiihy. — Sambon  and  Seligmann  (41). 

Hosts. — Schizogony  in  erythrocytes  of  the  Indian  python, 
Pytlion  molnrits  L. 

Description. — The  full-grown  parasite  occupies  about  two 
thirds  of  the  enclosing  erythrocyte ;  it  measures  from  11  /i  to 
\2  f.1  in  length  by  3^  to  4 /t  in  maximum  breadth.  It  has 
the  characteristic  club  -  shaped  form  of  ha3mogregarines. 
The  anterior  extremity  is  broad,  has  a  rounded  contour,  and 
measures  about  4  ju  in  width ;  the  posterior  extremity  is  attenu- 
ated and  flexed  more  or  less  sharply  on  to  the  concave  aspect  of 
the  body  for  a  distance  varying  between  3  ju  and  4  fi.  The 
cytoplasm  is  granular  and  stains  blue  with  Leishmann^s  stain. 
In  a  few  specimens  it  stains  more  faintly.  The  nucleus  is 
usually  median,  but  sometimes  nearer  one  or  other  extremity  ; 
it  is  of  a  reticulate  structure  containing  eight  to  ten  deeply- 
staining  coarse  granules,    and   occupying  a  large   round,  oval, 
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or  quadrate  area,  as  a  rule  extendinnf  the  entire  width  of  the 
body  and  measuriiio;  about  4^/  in  hiiotli.  In  some  cases  the 
nuclear  chromatin  is  arranged  in  a  skein-like  formation.  Fre- 
quently minute,  deeply-staining  granules  are  seen  in  the  cyto- 
plasm near  to  the  nucleus  or  at  either  or  both  extremities.  In 
the  earlier  more  slender  forms  the  nucleus  is  more  compact. 
The  parasites  are  surrounded  by  a  narrow,  clear  zone,  which 
indicates  the  existence  of  an  enclosing  capsule.  The  latter  is 
brought  out  quite  definitely  by  deep  staining  with  Giemsa, 
which  stains  the  outline  and  opercular  lines.  The  position  of 
the  parasite  within  the  blood-cell  is  either  parallel  to  the  long 
axis  of  the  cell  or  more  or  less  oblique.     The  host-cell  does  not 

Fuj.  41.1 


Hsemogi'egarina  pocochi. 

appear  to  be  altered  in  shape,  size,  colour,  or  staining  reactions ; 
its  nucleus  is  always  displaced,  but  otherw^ise  seems  normal. 
The  relative  positions  of  the  cell-nucleus  and  parasite  are  most 
varied,  and  seem  determined  only  by  chance, 

Ohserrations. — No  free  forms  were  seen,  nor  anv  other  stasre 
in  the  development  of  the  parasite.  Smears  from  the  liver, 
spleen,  kidneys,  lungs,  showed  no  other  forms.  A  few  eelworms 
^vere  found  in  the  stomach,  numerous  specimens  of  Bothridlum 
pijtJionis  in  the  intestine,  and  five  specimens  of  a  Poroceplialus 
resembling  P.  crotali  in  the  body-cavity. 

Python  moluriis  has  a  wide  distribution  in  Asia ;  it  is  found 
in   India,  Ceylon,   Southern   China,  the   Malay  Peninsula,  and 

1  The  circle  in  this  and  succeeding  figures  represents  a  human  red  blood-cell, 
for  a  standard  of  size ;  the  nucleated  oval  represents  the  red  cell  of  the  snake. 
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.);i\ii.  \i»  lifks  wrrc  loiiiid  <*\\  t  lie  spcciiiiciis  cxjiiuilicd,  hut  the 
followini;"  species  li:ive  l>eeii  reenrded  :  Lvodcs  fns-rd/imri/ns 
Ajui)uni(  Hid    ijciTdhsij   ;iii(l    A  jioiioni  iiKi    Inlmil. 


'J.  Haemogregariiia  robertsonae,  ii.  >^\)vc. 

lJihli<K/ntphi/. —  KN)l)(M-ts()ii  ('VJ). 

Si/n())iyuii/. — Tnjpcuiosoma  jjythoni.s  Jtcjhcrtsoii,  I(JOl>. 

Hosts. — Scliiz()i>-()ny  in  orytlirocytcs  of  an  African  p}  I  lion 
(oitlun'  Pyt]io)i  rryiiis  or  1\  srJtn')  from  llie  (Janihia  colony. 

Description. — Under  tlu»  name  of  Trypanosoma  2)ythonis,  Miss 
Robertson  describes  and  figures  (Fig.  42)  a  liacmogregarine  found 
l)y  Dr.  Logan  Taylor  in  the  blood  of  an  African  python  from 
(Jambia.  The  host  may  be  either  the  Koyal  Python,  P.  reglus, 
or  the  West  African  Python,  P.  sehw,  since  both  are  found  in 
Gambia.     Miss  llobertson  gives  the  following  structural  details  : 

Fig.  42. 


Hxmogregarina  rohertsonse.     (After  Miss  Robertson.) 

Length  of  parasite,  12/x  to  15^  or  IQp.  One  extremity  slightly 
pointed  and  inclined  to  curl  up,  but  never  assuming  the  bent-up, 
double-shanked  appearance  peculiar  to  luemogregarines.  Proto- 
plasm finely  alveolar,  no  conspicuous  granules,  large  nucleus 
composed  of  a  hollow  sphere,  showing  eight  masses  of  chromatin 
and  a  karyosome,  also  at  times  hollow,  and  likewise  showing 
eight  masses  of  chromatin.  A  small,  well-defined  granule  is 
frequently  discernible,  either  lying  closely  apposed  to  the  large 
nucleus  or  more  or  less  remote,  but  usually  bound  to  it  by  a  quite 
definite  thread.  This  small  granule  the  author  interprets  as  a 
blepharoplast.  She  says  it  is  undoubtedly  a  product  of  the 
large  nucleus,  and  probably  arises  from  it  by  heteropolar  mitosis. 
Although  she  did  not  find  any  actual  flagellate  forms  she 
believes  this  parasite  to  be  a  trypanosome,  and  suggests  that 
"  the  flagellate  forms  may  possibly  be  found  in  the  deep-seated 
organs,  such  as  the  liver  or  the  spleen,  or  may  only  finally  be 
developed  in  another  host." 
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The  description  and  figures  given  by  Miss  Kubertson  leave  no 
doubt  iis  to  the  htemogregarine  nature  of  the  endocorpuscular 
parasite  slie  descril)es  from  the  blood  of  the  python  (cf.  H. 
pococki  and  H.  shattucki). 

Ohservations. — On  the  West  African  Python  the  following 
ticks  have  been  found:  Ajmnomma  exornutum,  Apo)iormna  trans- 
versale,  Aponcnnma  f/IoJ^uhis. 

4.  Haemogregarina  shattocki  Sambon  and  Seligmann^  1907. 

(PI.  XII,  figs.  11-16.) 
Bihliography. — Sambon  and  Seligmann  (41),  —  Manson  (32). 

Fig.  43. 


Hseviogregarina  shattoclci. 

Hosts. — Schizogony  in  erythrocytes  of  the  Diamond  Snake, 
Python  spilotes  (Lacep.). 

Description. — The  full-grown  sporonts  are  somewhat  similar 
to  those  of  the  parasite  of  PytJion  molurus,  but  much  larger, 
measuring  22 /x  by  4  ju.  They  are  accompanied  by  numerous 
slender  forms  ll/i  to  lb  ju  long  by  2 /i  broad,  of  a  crescentic 
shape,  with  both  extremities  rounded,  and  differing  only  slightly 
in  thickness.  This  hremogregarine,  like  H.  pocochi,  seems  to 
have   little    or  no   influence    on    its    host-cell.     The  nucleus  is 
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in\:ii'i;(l)I\'  disphiccd  1)\  llic  1;ii-l:"('  lOriiis  wliicli  occiijjy  more  t  li;i  ii 
lialt  tlic  i'r\  1  liiocvlc.  Stuiicl  iiiics  tlic  cell  is  sliL!;lit  ly  distort  (mI, 
huIuiiiLi"  out  on  till'  side  to  wliicdi  tlic  nucleus  li;is  been  j)iisli()d. 

Ohscri'tttioHs. — rijflKni  spilofr.s  is:isn;ik(!  ol"  Austndiji  ;i  iid  New 
(JiiiiiiM.  'V]\r  s])(H'iiii(Mi  ('.\;miiii(Ml  (Mine  IVoiii  Australia.  Its 
stomach  and  intestines  contuiiicd  iiiniicrons  celwoi'iiis.  No  ticks 
were  found  on  it. 

5.  Haemogregarina  terzii  Sand)on  and  Seligniann,  1907. 
(1?1.  XV,  figs.  37-42.) 

BihUograplnj. — Manson  (32) . 

Hosts. — Schizogony  in  erythrocytes  of  Common  13oa,  Boa  con- 
strictor (L.). 

Description. — The  full  -  grown  sporonts  are  club  -  shaped 
organisms  with  the  anterior  end  broad  and  rounded,  the  pos- 
terior extremity  tapering  slightly  to  a  blunt  point  and  folded 
back  hookwise  for  a  length  of  about  3  fi.  They  are  enclosed 
within  capsules  measuring  14  /x  in  length  by  4  /x  in  breadth. 
The  nucleus  measures,  on  an  average,  3  /x  in  length  by  4  /x  in 
breadth,  and  is  usually  placed  in  the  posterior  half  of  the  body. 
A  variable  number  of  deeply-staining  granules  are  commonly 
present  in  the  cytoplasm  on  either  side  of  the  nucleus.  The 
host-cells  enclosing  these  forms  show  no  signs  of  degeneration. 

The  full-grown  sporonts  are  found  together  with  younger, 
more  slender  forms,  measuring  13  jul  to  14  ^  in  length  by  1*5  /j. 
in  breadth.  The  latter  have  an  elongated  median  nucleus,  and 
their  posterior  extremity  is  not  recurved. 

'J'he  above-described  forms  were  accompanied  by  a  few  very 
long  and  exceedingly  slender  forms  occupying  either  normal 
sized  erythrocytes  (18  fx  by  12  /ul)  or  smaller  cells  (erythroblasts) 
measuring  13  //  to  14  jit  in  length  by  8  /x  to  9  /x  in  width.  These 
long,  slender  organisms  are  enclosed  within  capacious  capsules 
11  f^i  to  12  fx  long  by  4*5  /j.  to  5  fj.  wide,  which  stain  deeply  of  a 
bright  crimson  by  Giemsa^s  method  and  prevent  a  clear  view  of 
the  parasites  within.  The  latter,  so  far  as  could  be  determined, 
measure  about  14  /x  in  length  and  from'0'5  fx  to  I  fx  in  breadth. 
Their  nuclei  show  quite  plainly  through  the  capsules  and 
measure  4  ^  to  5  ^u  in  length  by  0'5  fx  to  I  /x  in  breadth.     The 
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host  cells  iiru  sunievvliiit  poor  in  liiOiiio<^lol>iii,  their  nuclei  are 
hypertruphied,  measuring  8  /i  to  11  fi  in  length  by  2'5  ;i  to  3  /i 
in  width,  and  aie  adherent  to  the  capsules  of  the  parasites  and 
stain  deeply. 

Observations. — Boa  constrictor  is  a  South  American  snake.  It 
ranges  from  Venezuela  to  Buenos  Ayres.  The  ha}mogregarine- 
infected  specimen  presented  numerous  tapeworms  {BothrUUiim 
ohocatiun)  in  the  intestine  and  several  specimens  of  Foroccplialas 
crotall  in  its  lungs. 

Out  of  the  five  boas  examined  one  only,  a  non-infected  one, 

Via.  44. 


Hxmogregarina  terzlL 

presented  a  few  male  specimens  of  Amhlyomma  cUssiDiilc.  Other 
ticks  know^n  to  occur  in  Boa  constrictors  are  Ixodes  fuscomacu- 
hitiiSj  Aponomma  gervaisi,  and  Aponouima  here. 


6.  Haemogregarina  luhei  Sambon,  1907. 

Bihliog rapliij, — Manson  (32) . 

Hosts. — Schizogony  in  erythrocytes  of  Cook's  Tree  Boa, 
Coral! lis  cooki  Gran. 

Description. — Only  full-grown  sporonts  were  seen,  some  in 
longer,  sausage-shaped  capsules  measuring  about  14  ^  in  length 
by  4 /i  in  breadth,  others  in  shorter,  ovoid  shells  10  ^  to  11  ^ 
long  by  4  ju  to  6  /^  broad.  The  enclosed  parasites  are  distinctly 
club-shaped,  ^vith  their  anterior  extremities  large,  stout,  and 
rounded,  while  their  posterior  ends  are  conical  and  recurved  for 
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a  Iciigtli  varyiiiL;'  IVoiii  1  /<  to  \)  ft.  'I'lic  nucleus  usually  lurmcd 
by  cross  strands  of  chromatin  occu])ics  a  (|ua(lrilatci*al  area,  8  /i 
to  •!•  //  htni;*  1)\'  I  //  wide,  siliiatcil  witliin  the  tliickci-  anterior 
]-)()rtion.  In  spt^cinuMis  stained  hy  tlio  (jticnisa,  in(;l]iod  tlio  cyto- 
plasm is  s|)iH-kl(Ml  \)\  minut(!  scattered  cliromatic  granules,  and 
tlii>  tail  eiul  \\)v  aboul  a,  len_!L,dli  of  IVom  I-  /<  to  5  //  From  tin; 
posterior  extreniity  takes  a  peculiar  dark  greyisli-ldue  .stain. 
The  contour  and  the  o})ercular  lines  of  tlie  capsule  often  .stain  a 
briglit  crimson  and  show  up  very  distinctly,  especially  in  wrinkled 
specimens. 

Fig.  4."). 


Haemogregarina  liihei. 

Ohscrvations. — Coralhis  coold  is  found  in  Columbia,  Venezuela, 
Briti.sh  Guiana,  Trinidad,  and  The  Windward  Islands  of  the 
West  Indies. 

Several  ticks  were  found  on  two  of  the  specimens  examined, 
but  they  have  not  been  determined. 

The  hajmogregarine-infected  snake  presented  beneath  its  skin 
numerous  specimens  of  a  Sparganum. 


7.  Haemogregarina  serpentinum  (Lutz,  1901)  Sambon,  1907. 

Bihliofjraphy. — Lutz    (81),   Laveran    (25),    —   Liihe   (30),  — 
Man  son  (32). 
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Synonyiny.-  Drepcutidium  strpsntiuin  Lutz,  1901  ;  Karyolysun 
serpentium  Liihe,  1900. 

Hosts. — Schizogony  in  erythrocytes  of  the  Anaconda,  Eunectes 
murlnus  (L.). 

Description.  —  Lutz  gave  no  particular  description  of  this 
species,  but  described  and  figured  its  segmenting  schizonts, 
which  he  found  chiefly  in  the  lungs.  Two  kinds  of  "  cysts " 
were  seen,  some  containing  from  two  to  twenty  large  granular 
"  germs  '^  with  nucleus  frequently  near  one  extremity,  and  others 

Fia.  46. 


Hsemotjregarina  serpentium,  segmenting-  schizonts.     (After  Liitz.) 


containing  from  thirty-eight  to  three  hundred  small  hyaline 
''  germs  "  with  rod-shaped  nucleus. 

Observations. — Lutz  proposed  the  name  Drepaniclmm  ser- 
pentmm  for  the  luumogregarines  he  found  in  over  twelve  species 
of  snakes,  believing  that  they  probably  belonged  to  one  species. 
The  name  is  here  retained  for  the  parasite  found  in  Eunectes 
miirinuSy  not  only  because  this  is  the  snake  first  mentioned  in 
his  list,  but  because  the  cytocysts  figured  in  his  paper  and  later 
examined  and  described  by  Laveran  were  those  of  the  ha3mo- 
gregarine  found  in  this  snake. 

The  only  tick  so  far  known  to  occur  on  the  Anaconda  is 
Amhlyomma  fidi'um. 
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S.  Haemogregarina  cautliei  Samhoii,  l'J()7. 

J)il)h'o(/r((j>lii/. —  Mniisoii  ('VD. 

Ilosf.s'. — Sc'lii/oo'ony  in  cryllirucytcs  ui'  the  Cuiii(jul  J'>ryx,  /'>Vy./; 
c<))iiri(s  (Sc'liiuM(l(M'). 

D('scn'j>h'<))i. — Adiill  spoi'oiils  enclosed  witliin  thick  siiusago- 
s1ui])lh1  capsules  inciisininL:'  \^)  ft  to  1()//  in  len^'th  l)y  4*5  ft  to  5 /x 
in  breadth.  Orn'anisni  within  cliih-shaped,  ])resent  iuL!"  a  i-ounded 
anterior  third,  at  times  almost  globular,  and  tin;  rest  (jf  the  body 
tapering  to  a  slender  tail  2^t  to  S  fi  long  and  invariably  recurved. 
Nucleus  median  or  situated  nearer  ])osterior  extremity,  usually 
4  jLL  long  by  3  jn  broad,   oval  or  irregular  in  outline,  and  with 

Fig.  47. 


Haemogregarina  catitliei. 

chromatin  frequently  arranged  in  cross  strands.  Free  sporonts 
16  ^  to  18  fi  long  by  about  3'5  /n  broad. 

Observations. — Eryx  coniciis  inhabits  India,  It  has  been 
reported  from  Scinde,  Gwalior,  the  Deccan,  Madras,  Anamalai 
Mountains,  and  Sikkini.     No  ticks  found. 

The  ha}mogregarine-infected  snake  had  numerous  specimens 
of  KaJiccphalus  in  its  stomach  and  intestines.  No  ticks  were 
found  on  any  of  the  specimens  examined. 


1).  Haemogreg'arma  bradfordi  n.  sp. 

Hosts. — Schizogony  in  erytlirocytes  of  Mocassin  Snake,  Tropi- 
donot us  fasciat us  ( L. ) 
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DedK-rijttuju. — Only  adult  iOniis  seen.  '^'^^^-y  ♦'•i**^'  I'liclused 
within  hmtr,  conical,  slightly  arched  capsules  ineasurint^  18  ^  to 
20  fi  in  length  by  about  4  fi  in  breadth.  'Vha  capsules  stain 
deeply  with  Gienisa's  method  and  j)resent  numerous  coarse  and 

Fig.  48. 


Hxmogregarina  hradfordi,  n.  sp. 

darkly  staining  granules,  especially  along  their  contour  line. 
The  parasite  within  is  not  clearly  visible ;  it  does  not  appear  to 
fold  or  coil  within  its  capsule.  Its  nucleus  measures  as  a  rule 
4^t  in  length  by  3  jli  in  width.  The  host-cell  is  deha^moglobinised 
and  enlarged;  it  usually  measures  21  ^t  to  22  fi  in  length  by  11  ju 
to  12  ILL  in  breadth  instead  of  the  normal  18  fx  by  10^.  Its 
nucleus  is  elongated  and  stains  deeply,  it  is  invariably  attached 
to  the  capsule  of  the  parasite.  Both  are  surrounded  by  a  con- 
densed portion  of  the  host-cell  protoplasm. 

Ohserratioiib-. — The  Mocassin  Snake  inhabits  North  America. 


10.  Haemogregarina  mirabilis  Castellani  and  AVilley,  1904. 

BihliograpJuj. — Castellani  and  AVilley  (7). 
Hosts. — Schizogony   in    erythrocytes    of    Tropidonotus    asper 
rimus,  Boulenger. 

Fig.  49. 


Hsemogregarina  mirahilis.     (After  Castellani  and  Willey.) 

Description. — The  full-grown,  doubled-up  parasite  is  enclosed 
in  a  delicate  capsule  about  12  ^u  long,  speckled  by  rows  of  red- 
stained  granules.     The   nucleus,  situated  behind  the  middle  of 
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till'  l)()(ly,  st;iins  rcddisli  hliic  ;  llic  cytoijlnsiii  takes  ;i  ])iil('  hliic 
(•(•loin-.  SoiiK'l  iiiics  the  capsule  is  dilliciill  lo  (list  iiin-iiisli,  and 
t  lie  parasite  a))])ears  to  lie  williiii  I  lie  eorpiiselc  witliout  .slieJitli. 
The  authors  do  not  state  wlietlier  it  has  any  action  on  tho  host- 
cell. 


I  I.  Haemogregarina  vipeiina  l>illct,  190 1-,  amend. 

Bihlioyraphi/.—niWct  (2),  Liilie  (:U)). 

Si/)io)njwif. — JL-rniogrcf/arina  vipcruii  IJillet,  1  90  1-.    Kftri/olijsus 
vipv.rinL  Liiho,  IDOG. 

Fig.  50. 


Hivmogregarina  vi])erina.     (After  Billet.) 

Hosts. — Schizogony  in  erythrocyte  of  the  Yiperine  Snake, 
Tropido)iotiis  viperinus  Latr.,  in  Algeria. 

Description. — The  youngest  form  is  represented  by  an  elongated 
vermicule  presenting  a  nucleus  more  or  less  central  and  large 
round  vacuoles  in  its  cytoplasm.  It  attacks  the  nucleus  of  the 
host-cell,  M'hich  becomes  considerably  hypertro])liied  and 
deformed.  The  luemogregarine  penetrates  the  nucleus  and 
encysts  within  it.  The  erythrocyte  becomes  enlarged  and 
deha^moglobinised,  and  whilst  the  nucleus  is  being  destroyed 
becomes  speckled  with   red-staining  granulations  which  arrange 
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themselves  in  concentric  circles  roiiiul  tlu'  parasite  and  the 
remains  of  the  nnclens.  These  granules  are  brought  out  by 
Romanowsky's  method  of  staining,  and,  according  to  liillet, 
present  an  affinity  with  Schuftner's  dots. 

Obsfrcatiojib'. — The  Viperine  Snake  inlialiits  Kurope  and  North 
Africa. 


12.  Haemogregarina  refringens  Sanibon  and  Seligniann 

(PI.  XII,  figs.  8-10.) 


907. 


Bihliographij. — Sambon  and  Seligniann  (41),  Manson  (32). 
Hihstif. — Schizogony    in    erythrocytes  of  Hoary  Snake,  Paau- 
daspis  ccuia  L. 


Fia.  51. 


HsemQgregarina  re/ringens. 

Dt'scription. — Crescentic,  bean-sliaped,  and  discoidal  forms 
occur.  The  slender  crescentic  forms  have  a  long,  oval,  and  more 
or  less  central  nucleus.  The  bean-shaped  forms  measure  10  to  12 fx 
in  length  by  5  to  6  /.t  in  Avidth  ;  they  have  a  wide  central  nucleus, 
and  their  cytoplasm  is  literally  crammed  with  rounded,  highly 
refractive  granules.  Host- cell  unaltered  beyond  occasional  dis- 
placement of  the  nucleus. 

Observations. — Pseiulasjyis  cana  is  a  South  African  snake.  No 
ticks  were  found  on  any  of  the  specimens  examined.  The  one 
containing  luumogregarines  presented  also  a  few  eel  worms  in  its 
stomach. 
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l'"5.  Haemogregariiia  mansoni  S;mil)(»ii  imd  Scli«i-iii;iiiii,  I'.)()7. 
(IM.  \\\',  ligs.  :U)-M\). 

BihIio(/rap]n/. — Sniiiboii  inid  S('H<^iiianii  (41),  Manson  ('52). 
IIofif,s\ — Scliizoo'oiiy     ill     cryilirocytcs     of     f  cstnccDUS     siuiko, 
Za mtni is  flagrllifonn is  L. 

Fio.  52. 


Hxmogregarina  mansoni. 

Description. — At  first  sight  the  haomogregarines  of  the 
testaceous  snake  appear  as  oval  or  bean-shaped  bodies,  12^  to 
13^  long  by  5^  to  6  ju  broad,  surrounded  by  a  thin  clear  zone. 

Fig.  53. 


Hxmogregarina  mansoni. — Sporonts  escaping  from  their  capsules  and  host-cells. 

A  more  careful  examination  shows  that  the  parasite  is  club- 
shaped  and  doubled-up  in  its  capsule  in  the  form  of  a  loop, 
with  both  limbs  of  about  equal  length  and  closely  applied. 
The  nucleus,  which  appears  to  be  phiced  at  one  end  of  the  para- 
site, is  really  usually  median,  and  situated  at  or  near  the  bend. 
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The  chromatiu  granules  may  be  arranged  in  transverse  parallel 
lines  ur  in  concentric  circles.  A  characteristic  of  this  hienio- 
gregarine  is  the  almost  constant  presence  of  two,  rarely  three  or 
more,  large  cytoplasmic  granules,  which  stain  a  deep  blue  with 
Leishman's  stain  and  are  placed  one  on  each  side  of  the 
nucleus. 

The  host-cell  appears  to  be  uninfluenced  by  the  presence  of 
the  parasite.     The  nucleus  may  be  slightly  displaced. 

Ohservatioyis. — Zamenis  fl.agcUlforinis  inhabits  the  Southern 
United  States  and  New  Mexico.      No  ticks  were  found. 


14.  Haemogregarina  zamenis  Laveran,  1902. 

BihUography. — Laveran  (25) . 

Hosts. — Schizogony    in    erythrocytes    of     Horseshoe    Snake, 
Zamenis  hijypocrepis  (L.). 

Description. — Laveran  describes  an  early  form  in  the  develop- 

Fia.  54. 


Hsemogregarina  zamenis.     (After  Laveran.) 

ment  of  this  haemogregarine.  It  is  an  ovalish  body  of  about  the 
size  or  slightly  larger  than  the  normal  erythrocyte  nucleus.  In 
stained  preparations  it  shows  a  central  nucleus  composed  of 
chromatin  granules.  At  this  stage  the  parasite  seems  to  have 
little  or  no  action  on  its  host-cell.  Sometimes  the  erythrocyte 
nucleus  may  be  slightly  displaced. 

The  full-grown  sporont  is  club-shaped,  and  measures,  when 
doubled  up,  18/i  in  length,  when  free  and  extended  25 /x  to  26 /i  in 
length  by  4/x  in  breadth.  Its  long  axis  is  usually  parallel  to  the 
long  axis  of  the  erythrocyte,  but  the  parasite  may  be  placed 
obliquely  or  perpendicularly  to  the  long  axis  of  its  host-cell. 
The   nucleus   of   the   hannogregarine  is   always   in  the  thicker 
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|)()rti(m.  The  cylophisiii  (•oiitaiiis  Few  din  iiii:il  in  !^'i-;i  miles.  'V\\{\ 
liost-cell  is  usiKillv  ('l<)iiu';il<'<l,  il>^  iiiiclciis  is  disphiccd  mid 
enljirycd.  It  sl;iiiis  more  deeply  lliiiii  I  lie  nuclei  ol  ii(»nii;il 
(M'ytlireeytes. 

()hs<rr(ifi<))is. — The    Horseshoe   Snake   inhahils   South    M  ii-opo 
jiiid  North  Africa. 


1.").  Haemogreg'arina  brumpti  Saiid)on,  1007. 

Bihliogra2)Juj. — Maiisoii  {-Vl). 

Ilo.sfs. — Scliizoo'oiiv  in  ei-ytlirocvtes  of  Mexican  Snake,  Colnlxr 
melanoleucus,  Daud. 

Fig.  55. 
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Hxmogregarina  hrumpti. 

Description. — Only  adult  sporonts  seen.  They  are  enclosed 
within  thick  sausage-shaped,  capsules  measuring  14  f.i  to  lo/n  in 
length  by  4  /x  to  4*5  /x  in  breadth.  The  parasite  within  is 
distinctly  club-shaped;  its  attenuated  posterior  extremity  is 
recurved  for  a  length  of  about  4  ju.  The  nucleus  is  situated 
anteriorly  to  the  bend  and  measures  4  ^u  to  5  fi  in  length  by 
3'5)Lt  to  4)u  in  breadth;  its  chromatin  is  frequently  arranged  in 
cross  strands.  The  host  cell  never  shows  any  signs  of  degenera- 
tion.    Its  nucleus  is  more  or  less  dis])laccd. 
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Ohservations. — The  Mexican  Snake  inhabits  North  America 
and  Mexico. 

10.   Haemogregarina  colubri  Borner,  1901. 

Bihliogrciphy. — Borner  (4) . 

Hobts. — Schizogony  both  in  erythrocytes  and  leucocytes  of 
the  ^sculapian  Snake,  Coluber  sesculajyii,  Sturm.  =  C.  longis- 
sirnus  Laur. 

Description. — Youngest  non-encapsuled  forms  5*0  ju  tod'i) fi  in 
length  by  about  1  n  in  breadth.  Encapsuled  doubled-up  forms 
about  18  jit  in  length.     Both  ends  usually  enlarge  considerably, 

Fig.  56. 


Hsemogregarina  coliihri.     (After  Borner.) 

and  the  parasite  thus  assumes  a  characteristic  haltere  form. 
Sometimes  only  one  extremity  enlarges.  The  parasite  is  always 
closely  adherent  to  the  nucleus  of  the  host-cell,  which  it  ulti- 
mately fragments  and  destroys. 

Ohservations. — The  ^sculapian  Snake  inhabits  Central  Europe. 


17.  Haemogregarina  rarefaciens  Sambon  and  Seligmann,  1907. 

(PI.  XIII,  figs.  17-21.) 

Bihliographij. — Sambon  and  Seligmann  (41),  Manson  (32). 
Hosts. — Schizogony  in  erythrocytes  and  leucocytes  of  Couper^s 
snake.  Coluber  corais  var.  couperi  Holbr. 

Description. — The   youngest    forms    observed    are    crescent- 


L.    W.  SAMnON  AND  (J.  a.  SELIGMANN. 


:ir>rj 


s1i;ij)imI    niul    iiitMsiii'c    lr(»iii    lO/t  hi   I  I  //  in    Iciit^'tli  hy    1  ">> /t  to  '■>  fi 
in    brcadtli.      'V\\v   nucliMis   is   Micdian   and  measures  '5 /t  tu  5//  in 


Fkj.  57. 


Haemogregarina  rarefaciens. 

length  by  1*5  fx  to  3  ft  in  width.     The  host-cells  containing  them 
appear  unaltered.     A  few  adult  sporonts  were  seen  after  escape 

Fig.  58. 


JIaemogregarina  rarefaciens. 

from  their   capsules  and  host-cells;  they  are  slender,  fusiform 
organisms  measuring  20 /i  to  23^tin  length  by  2  ^  to  2-5 /*  in 

24 
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width;  their  nucleus  is  median  iiud  uieasurL's  4/i  to  i)  /i  in  length 
by  2 /Li  to  2*5 /u  in  Ijicadth.  Tin;  L-hroniatin  is  usually  broken  up 
into  about  twelve  granules.  Only  very  few  adult  sporonts  were 
seen  within  their  capsules.     The  host-cells  containing  them  show 


no  sit^-ns  of  deo-eneration, 


Fio.  59. 


Haemogregarina,  rarefaciens. — Double  inclusions  of  forms  presenting  sex 

differentiation. 

The  full  grown  schizonts  are  large  bean-shaped  bodies  measur- 
ing from  13  ju  to  17  ju  in  length  by  4  ju  to  6  /x  in  width,  they  are 
enclosed  in  capsules  somewhat  larger  and  occupy  as  a  rule 
erythrocytes  which  are  enormously  enlarged,  completely  dehasmo- 
globinised,  and  thinned  out  like  wafers.     These  rarefied  host- 


Fio.  60. 


Fig.  61. 


Haemogregarina  rarefaciens  develop- 
ing- within  leucocyte. 


Hoemog reg arina  rarefaciens,  vacuo- 
lated male  scliizont. 


cells  may  attain  in  certain  cases  more  than  three  times  their 
normal  size ;  as  a  rule  they  measure  from  32  in  to  42  fx  in  length 
by  12/1  to  18  ju  in  width  instead  of  the  normal  16  ju  by  11 /i. 
They  stain  a  light  pink  colour  with  Giemsa's  stain.  The  host- 
cell  nucleus  is  greatly  hypertrophied  and  stains  a  bright  crimson 
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coloiii-.  Ii  is  :il\v:i\-.s  cldscly  iHllici-ciif  t«»  llic  pjirasite.  'Pwo 
loriiis  wvc  iidt  ici':il»K',  one  with  dark  slaiiiiii^*  ^-I'limiljir  cytopliisin 
and  iiiU'K'iis  liai'dK'  visihlc,  t  Ik;  otlici-  with  pah;  cytophisni  and 
tUH'])ly  staiiiiiii;"  iiurlcus.  Tht'sc  two  forms  arc  very  rrccpiently 
associated  \\ithiii  the  same  liost-eell,  and  therefore  are  not  merely 
due  to  difVerences  in  staining",  l)nt  suggest  sexual  (lilTerentiati<^n. 
'y\\v  larg(M'  forms  witli  pah-  staining  cyto])hisni  frecjuently  present 
round  unstain(>d  areas  or  vacuoles^  and  round  tlieseor  between 
tluMu  numerous  (lee])1y  staining  graiiides  whicdi  probaljly  repre- 
sent the  nuclei  of  future  young  nierozoites.  In  some  the  nucleus 
is  entirely  broken  up  into  very  numerous  minute  granules. 
Occasionally  the  various  forms  occur  in  leucocytes,  in  which  they 
seem  to  develop  quite  normally  like  the  leucocyte-inhabiting 
luomogregarines  of  the  dog  [H.  cania),  of  the  cat  [II.  felia),  and 
of  the  rat  [II.  mxir'is). 

Ohservations. — The  snake  examined  presented  a  most  severe 

Fig.  62. 


Hasniogregarina  ivardi. 

infection ;  quite  80  per  cent,  of  the  erythrocytes  were  affected. 
The  majority  of  parasites  were  schizonts,  and  double  infections 
with  these  large  forms  were  as  numerous  as  single  ones.  No 
ticks  were  found. 

Couper's  snake  is  found  over  a  wide  area  in  America  from  the 
Southern  United  States  to  Brazil  and  Bolivia. 


18.  Haemogregarina  wardi  Sambon,  1907. 

Bihliograplnj. — Manson  (32) . 

Hosts. — Schizogony  in  erythrocytes  of  King  Snake,  Corondla 
(jetula  (L.). 

Description. — The  full  grown  sporonts  are  folded  into  a 
U-shaped  loop  and  enclosed  within  elongated  capsules  measuring 
16 /t  in  length  by  5/^  in  breadth.     The  host-cell  shows  no  sign 
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uf  degeneration  eitht'i-  in  tin*  |)rut()})lasin  or  in  tlio  nncleiis,  wliicli 
is  usually  pushed  to  one  side.  Out  of  their  capsules  tlie  parasites 
measure  from  24  ^  to  *Jo  /n  in  length  \)y  about  2  /i  in  width. 
Their  nucleus,  measuring  0  ^t  to  7  ^  in  length  by  2  /i  in  breadth, 
is  situated  about  the  middle  of  the  body,  sometimes  nearer  to 
the  anterior  extremity,  and  stains  very  deeply. 

Ohserviitions. — The  hi\3mogregarine-infected  specimen  of  King 
Snake  examined  was  brought  to  the  prosectorium  a  considerable 
time  after  death  ;  its  blood  was  literally  teeming  with  putrefactive 
bacteria,  and  yet  the  haemogregarines,  the  majority  of  which  had 
escaped  from  their  capsules  and  host-cells,  were  moving  freely 
and  actively  in  the  blood  plasma.     A  PorocepJialus  was  found  in 

Fig.  63. 


Hivmogregarina  brendae. 

its  body  cavity.     No  ticks  were  found  on  any  of  the  specimens 
examined.     The  King  Snake  inhabits  North  America. 


19.  Hsemogregarina  brendae  Sambon  and  Seligmann,  1907. 

BihliogyapJii/. — Manson  (82) . 

Hosts. — Schizogony  in  erythrocytes  of  Hissing  Sand  Snake, 
Psainmopliis  sihUans  (L.). 

Description. — Full  grown  forms  more  or  less  crescent-shaped 
and  measuring  16^  to  17^*  in  length  by  3^  to  4/i  in  breadth; 
their  cytoplasm  is  granular  and  stains  pale  blue  Avith  Leishman's 
method.  The  nucleus  is  usually  oval  and  placed  about  the 
middle  of  the  body  or  nearer  to  the  posterior  extremity ;  it 
measures  from  5/.t  to  6/t  in   length   by  o^t  to  4/f  in  breadth. 
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111  spcciiiiciis  deeply  (•(.lomcd  with  (lieiiis;i's  sl;iiii  the  cjipsulu 
(■:ni  l)e  seen  \{'v\  eh';irly,  ils  eontdur  ;iii(l  the  opercular  lines 
iisimlly  slaiiiiiiL;-  :i  deep  eriiiisoii.  The  erythrocytes  iiilKi])ite(l  by 
this  pnrnsite  heeoiiu*  <hdia'iii()o'h)l)iiiise(l  imd  o-really  eloiif^nted, 
their  loii!^'  di;iiiieter  (d'ten  ;it  t  ;i  iiiiiio-  iiioi-e  th;iii  twice;  the  iioi-iii;il 
leiio'th.  Tli(>  majority  inonsure  Iroii)  2  1//  to  oO//  in  leii<^th  by 
\()  fi  to  12//  in  breadth,  whilst  the  iioi-nial  coi-puscles  ai-(!  from 
lo;/  to  l()/t  long  ))y  1  I /x  to  12/1  wide.  The  host-cell  nucleus 
also  becomes  greatly  elongated,  and  niay  measure  9//  or  even 
\'l  f.1  instead  of  the  normal  5/x  to  0  /i. 

()Iusrn'ntLon.9. — The  Hissing  Sand  Snake  inhabits  Tropical 
Africa  and  J^]gypt.  No  ticks  were  found.  A  Kalicephalua  was 
present  in  the  stomach  of  both  specimens  examined. 

20.  Haemogregarina  joannoni  (Hagenmiiller,  1898),  Laveran,  1901. 

BUdiographij. — llagenmiiller  (17),  Laveran  (27). 

Synonymy. — Danilcicskya  joannoni  Hagenmiiller,  1898. 

Hosts. — Schizogony  in  erythrocytes  of  Macroprotodon  cucnl- 
latus  Geoffrey. 

Description. — The  earliest  or  least  developed  forms  measure 
about  8  fi  and  are  slightly  arched.  They  present  an  elongated 
nucleus  3'5^  lo^^g:;  ^nd  two  unequal  extremities,  one  larger, 
rounded,  the  other  attenuated  and  tapering.  The  host-cell  is 
unaltered  beyond  a  slight  displacement  of  its  nucleus.  The 
parasite  lies  free  in  the  stroma. 

The  fully-grown  parasite  is  doubled  up  and  enclosed  in  a 
transparent  capsule.  Its  nucleus  is  situated  in  the  wider  portion, 
close  to  the  bend.  The  host-cell  presents  profound  alterations. 
It  is  greatly  enlarged,  especially  in  length.  It  may  attain 
23  /i  to  24  ju  in  length  by  12  /x  to  13  jj.  in  breadth,  instead  of  the 
normal  18 /x  by  13 /x.  It  becomes  entirely  dehaemoglobinised, 
its  nucleus  becomes  elongated,  attenuated,  and  frequently 
fragmented. 

The  fully-grown  sporonts  escape  out  of  their  capsules  and 
fully  outstretched  measure  12/x  to  18/x  in  length. 

Hagenmiiller  also  describes  certain  rarer  forms  which  repre- 
sent the  cytocysts  of  the  schizogonic  stage.  Tliey  have  an 
elongated  ovoid  form,  and  fill  the  erythrocyte  almost  entirely. 
Their  cytoplasm  is  one  mass  of  granulations,  and  their  nuclei 
present  appearances  indicative  of  segmentation. 
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Obi^ervations. — Macroj^rotudon  cncullatii.s  is  found  in  South 
Europe  and  North  Africa. 

21.  Haemogregarina  bungari  (Billet,  iH^J'>}  Lablje. 

BlhUoyraphij.—k.  Billet  (1),  Labbe  (21). 

Synonymy. — Laverania  hungari  Billet,  1895. 

Busts.  —  Schizogony  erythrocytes  of  llniKjdrus  fasridtus 
Schneider. 

Description. — Accordino;  to  Billet,  the  most  frequent  form 
of  this  parasite  is  that  of  a  crescent  closely  applied  by  its 
concave  surface  to  the  nucleus  of  the  erythrocyte.     Its  length 

Fig.  64.. 


HxmogregaHna  hungari.     (After  Billet.) 

is  about  half  that  of  the  host-cell.  Sometimes  the  parasite 
assumes  a  haltere  shape  similar  to  that  of  the  avian  parasites 
belonging  to  the  genus  Hwnioj)7'otens. 

Ohservations. — Billet  fonnd  this  ha^mogregarine  in  two   ont  of 
four  specimens  of   BiDigarus  fasciatus  examined  at  Cao-Bang 
Upper   Tongking,  and  states  that  the  erythrocytes  containing 
parasites  were  in  the  ])roportion  of  1  in  30  or  40. 

22.  Hgemogregarina  najae  Laveran,  1902. 

Bihliograpliy. — Laveran  (25). 

Hosts. — Schizogony  in  the  erythrocytes  of  the  Indian  Cobra, 
Naja  tripiidiiuis  (Merr.). 

Description. — According  to  Laveran,  the  hnsmogregarine  of 
Ncija  tripudians  is  club-shaped  and  presents  an  ovoid  more  or 
less  elongated  nucleus  about  the  middle  of  its  body.  The 
doubled-up  endo-corpuscular  parasite  measures  about  14^  in 
length,  when  free  and  fully  outstretched  it  is  21  ^t  to  22  n  long  by 
3 IX  broad  at  the  wider,  rounded  end.  The  host-cell  is,  as  a  rule^ 
somewhat  enlarged,  measuring  18  ^(  to  19^  in  its  long  diameter 
instead  of  the  normal    17  ^(.     Its    nucleus   is    displaced  by  the 
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(MH'loscul  ]);ii*ji.sito,  l)iil  (loos  not  s(hmii  to  inidcM'fro  niiy  jiltoration 
sn\('  ]>(M'li;i|)s  ;i  slisi;"lit  ciilaru-ciiKMit  in  soiih;  cjisos. 

lla\iiiL;-  li;i(l  tlu^  ()])|)ortimif  y  of  ox.'uniiiin^  Mio  ]i;iMiio(^ref(;irin(;- 
iiifectod  blood  of  ;m  Indiim  col)]-;!,  one  of  us  ( L.  W.  S.)  found 
not  oidy  tlu^  forms  d(\scril)cd  l»y  liiiNcraii  hut  also  tlu;  r('j)i-o- 
du('h'\-o   foi'ins  oi'  tlio  s(dii/,oo-onic  sta^o. 

Tlio  doul)lrd-u))  parasites  vary  in  l(Mif(tli  between  !■)/<  and 
17^/  and  measuro  about  4 ft  in  bi-c^ndtli.  'Hieir  nucleus  is  not 
exactly  median,  but  nearer  the  posterior  extremity.  Tt  is  not 
really  oval,  but  more  or  less  cone-sliaped  with  base  anterior  and 
extending-  the  whole  breadth  of  tlie  parasite.  In  length  it 
varies  between  85  /u  and  6  //.  The  posterior  end  of  the  parasite 
tapers  to  a  point  and  is  recurved.  The  recurved  attenuated 
portion  is  closely  applied  to  tlie  body.     The  parasite  is  enclosed 


Fig.  65. 


Hxmogregarina  najae.     (After  Laveran.) 

in  a  thin,  transparent  capsule,  which  seems  to  have  escaped 
Laveran^s  notice.  The  host-cell  is  at  times  slightly  enlarged; 
its  nucleus,  always  displaced  by  the  parasite,  appears  to  undergo 
no  change. 

The  other  form,  not  described  by  Laveran,  is  enclosed  within  a 
capsule  more  or  less  bean-shaped  measuring  14  ju  to  15  /x  in  length 
by  Q  ju  to  7'5  fx  in  breadth.  The  capsule  is  thick  and  prevents  a 
clear  view  of  the  enclosed  parasite.  The  only  thing  visible  is 
the  nucleus,  which  in  stained  specimens  shows  at  one  end  of 
the  capsule  as  a  small  roundish  skein  of  chromatin  stained  a 
light  pink.  A  few  chromatic  granules  may  be  seen  scattered 
through  the  cytoplasm.  The  host-cell  enclosing  this  form  is 
greatly  altered.  It  is  always  enlarged  and  may  attain  25  /i  in 
length  by  14 /i  in  breadth.  It  is  completely  dehaemoglobinised 
and  often  takes  a  pale  pink  coloration  in  stained  specimens.  Its 
nucleus,  always  closely  adherent  to  the  parasite,   is  elongated, 
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attonuated,  and  fre([Uontly  fragmented.    It  stains  a  deeper  colour 
than  normal. 

Ohservationa. — The   Indian  cobra  is  found  in   Southern  Asia 
from  Transcaspia  to  China  and  the  Malay  Archipelago.     No  ticks 
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Heemog regarina  samhoni.     (After  Giordano.) 

were  found   on  the  two   specimens  examined,  but  Aponomima 
gervaisi  is  known  to  occur. 

23.  Hsemogregarina  samboni  Giordano,  1907. 

Bihliography. — Manson  (32) . 

Hosts. — Schizogony  in   erythrocytes   of  Black  Yiper,    Vipera 
aspis  (L.). 
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f>rs<'rij>/i())is. — TIic  full  o-i-owii  sporonts  .'ire  ciicloscd  wllliln 
sanRim-(^-sliM|)('(l  (Mpsiilcs  mcasiirini^^  lAn  lo  i;>^f  in  Icno-iji  hy  1.^/ 
<<»  <>/'  ill  l'rt';itltli.  I*;ir;isitc  wit  liin,  (•1ii1)-s1i;i])(m1,  wil  li  jinfci-ior 
(>xtriMniiy  roimdiMl  ^,\u^\  hliiiil  iiiid  llic  |)().stori()i- ii;i n-ow,  tii Dci-iii"- 
:ni(l  rc-ciirvcd  for  ;i  Icno-jli  of  :5^/  jo  l-y/.  Tlic  iiiiclciis  vni-iea 
consid(M'al)l_v  in  its  ])()sili()ii  and  in  llic  ai'i-ano-cMiicnt  of  its 
clironiatin.  As  a  rule  it  is  median,  ])iit  sonictiines  it  is  jicarcr  to 
the  posterior  extremity  al)ont  tlie  reo-ion  of  Lend  ■  i,,  ,;,,.(' 
cases  it  a]iproaclies  the  anterior  extremity.  'I1i(»  capsule  is  thick 
and  quite  visible,  its  contour  stains  a  bi-iglit  crimson  l)y  the 
(liemsa  method.  Not  infrequently  one  or  both  opercular  lines 
take  the  stain.  The  host-cell  shows  no  signs  of  degeneration. 
The  position  of  the  parasite  within  varies  considerably. 

After  escape  from  their  capsules,  the  sporonts  measure  18/x  to 

Fig.  67. 


^<^3k 

m 

0m 

r{0 

i:7?-'ll 

fjji^ 

Ic^^: 

IkSJkvI 

'iW^'i 

IV^M 

.:  KJf- 

^fiXfS 

'■-'^^TT}-.' 

i0-^ 

\iM: 

^^ 

^^^ 

w^ 

\m 

Hsemogregarina  mocassini.     n.  Host-cell  nucleus.     (After  Laveran.) 

22  ju  in  length  by  3*5  ^  to  4  //  in  maximum  width.  Their  posterior 
extremity  tapers  to  a  blunt  point.  The  nucleus  is  usually  in  the 
posterior  half  of  the  body  whilst  the  anterior  extremity  presents, 
in  stained  specimens,  a  stippling  of  minute  pink  granules. 

Observations. — The  black  viper  occurs  in  southern  ICurope  and 
Sicily.  Esemafhysalis  imuctata  is  so  far  the  only  tick  recorded 
from  this  snake. 


24.  Haemogregarina  mocassini  Laveran,  1902. 

BUdiogrcvpliy. — Laveran  (25) . 

Hosts. — Schizogony  in  erythrocytes  of  the  Water  Viper, 
Ancistrodon  jnscivorus  (Lacep.). 

Description. — Young  forms  slender,  none  re-curved.  The  f  nlly 
grown  endoglobular  forms  are  folded  and  measure  12  /<  to  17  //  in 
length.  AVhen  free  and  fully  outstretched  they  measure 
20  fi  to  25  n.     Not  infrequently  two  parasites  may  be  found  in  the 
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same  host-cell.  The  aft'ected  erythrocyte  is  fre(|uently  elongated  ; 
its  nucleus  is  displaced  and  may  he  Ihittened,  Init  is  rarely 
liypertrophied. 

Ohservali()}is. — The  Water  Viper  inhabits  North  America. 


25.   Haemogregarina  seligmanni  Sandjon,  1907. 
(J»l.  XIV,  figs.  24.-28.) 

Bihliograpliij. — Manson  (32) . 

Hotits. — Schizogony  in  erythrocytes  of  Bushmaster,  Lachems 
mutus  (L.). 

Description. — The  youngest  forms  seen  in  the  blood  of  the 
general  circulation  are  already  encapsuled  and  measure  from 
14  n  to  17  i^i  in  length  by  2  ju  to  4  ju  in  maximum  breadth ;  they 
are  slender,  slightly  arched,  conical  bodies  with  a  central  nucleus 

Fig.  G8. 


HsemogregaHna  seligmanni,  young  sporonts. 

measuring  6  /^  to  8  ^u  in  length  by  2  ju  to  4  ^  in  width.  The  host- 
cells  containing  them  are  in  no  w^ay  altered,  their  nuclei  retain 
the  normal  position,  the  parasite  usually  lying  on  one  side  with 
its  long  axis  parallel  to  that  of  the  corpuscle. 

The  adult  sporonts  are  enclosed  within  capsules  of  very 
uniform  size,  measuring  about  16  ju  in  length  by  6  ju  in  width. 
The  capsules  are  quite  transparent  but  plainly  visible,  especially 
in  specimens  stained  by  the  Giemsa  method,  in  which  both 
contour  and  cleavage  lines  assume  a  bright  crimson  colour. 
The  opercular  lines  are  usually  at  from  1*5  ^t  to  2  ju  from  the 
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cxl  ri'iiiil  ics  (»t"  llic  cii  psiilc.  TIic  piiriisilc  williiii  Ini-iiis  ;i 
U-sli:i|)('(l  loop  will)  ltr;nicli('s  ot"  iiii('(pi;il  1  Iiick  iics>.  'I'lic  pos- 
tci'ior  more  slciidci-  liiiib  is  cillicr  ;is  loii;^'  or  loiiji'cr  lli:iii  I  lie 
tliickcr  anterior  one  ;  in  llic  lat  toi-  case  t  lie  cxcccdiiijj'  j)ortion  is 
bent  back  and  interposed  Ix'tween  tlic;  two  l)i-an(dies.  Tlie 
nuelens  is  always  in  tlie  anterior  linil)  at  alxuit  tlu;  seat  ol"  bend 
and  nuNisunvs  5^,  in  len^-tli  by  •>  //  in  widtli.  A  few  dee])ly 
stainino*  grannlcvs  may  be  seen  seattei-ed  about  in  tlic  cytoplasm, 
usually  in  the  posterior  half  of  the  body.     The  host-cell  shows 

Fia.  09. 


Haemogregarina  seligmanni,  full  grown  sporonts. 

no  signs   of  degeneration,  but  its   nucleus  is   displaced,  being 
pushed  to  one  side  by  the  large  encapsulated  parasite. 

After  escaping  from  their  capsules  and  host-cells,  the  free 
sporonts  appear  as  graceful,  elongated,  conical  organisms 
measuring  from  40  /u  to  52  /i  in  length  by  S  ju  to  4  fi  in  maximum 
width.  Their  nucleus  is  usually  median  and  measures  5  ju  to  8  ju 
in  length  by  3  /x  to  4  ^u  in  width ;  it  stains  deeply,  and  its 
chromatin  is  usually  broken  up  into  rods  or  granules.  Numerous 
dark-staining  granules  may  be  seen  in  the  posterior  half  of  the 
body.  No  sex  differentiation  is  to  be  observed,  all  the  sporonts 
are  exactly  alike.     The  capsules  burst  as  a  rule  longitudinally, 
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and  their  two  halves  roll  up  exactly  like  the  seed-pods  of  certain 
plants,  forming  rod-shaped  scrolls  which  may  be  seen  in  the 
plasma  lying  either  parallel  or  crosswise  witli  remains  of  the 
disintegrated  host-cell  nucleus  about  them. 

The  fully  grown  schizonts  are  large,  bean-shaped  bodies 
measuring  16  /n  to  17  /li  in  length  by  6  ju  to  7  /i  in  width;  they 
are  enclosed  within  large  tough  capsules  measuring  18  /u  to  21  /i 
in  length  by  7  /n  to  9  ju  in  width.  Their  cytoplasm  is  literally 
crammed  with  plastin  spherules,  and  they  are  provided  with  a 
large  central  nucleus  measuring  4  fi  to  45  /j.  in  length  by  6  ju  to 

Fig.  70. 


Hivmogregarina  seligmanni.     Schizonts  in  pre-segmenting  stage. 

7  iLi  in  width.  Its  chromatin  is  usually  divided  into  twelve  or 
eighteen  roundish  masses.  The  host-cell  is  always  greatly 
enlarged  and  rarefied,  measuring  30  /i  to  42  ju  in  length  by  16  /x 
to  20  /x  in  width  ;  it  is  completely  delunemoglobinised,  and  is  of  a 
light  crimson  colour  in  specimens  stained  by  the  Giemsa  method. 
Its  nucleus  is  greatly  hypertrophied  and  is  adherent  to  the 
capsule  of  the  parasite. 

Ohservations. — The  snake  examined  presented  a  very  heavy 
infection.  The  majority  of  the  forms  were  adult  sporonts  and 
readily  escaped  from  their  capsules  and  host-cells  in  all  those 
preparations  which  were  not  immediately  fixed  or  dried.  In 
blood  kept  for  some  time   hi  vitro,  many  of  the  free  sporonts 
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wiM'c  seen  to  associate  (wo  l)\'  I  wo  ;  in  several  eases  t  lie  jxtst  eiior 
exl  remit  ies  ol"  llie  eoupled  orL^aiiisms  seemed  Fiisefl  and  diiiiii;^" 
movement  deseiahed  toL;"etlier  the  same  eni'ves.  Nneleai'  Insion 
was  not  seen  and  it  is  donld  I  nl  w  liel  lier  t  laic  plast  ou'a  iii\'  oeeiirre(l. 
Nnmeroiis  doiil)le  inclusions  were  ohserved,  I  lie  parasites  Iteiii;/ 
eitluT  in  the  sanie  or  in  dilTereiit   stai^'es  of  de\-elo|)ment.      Oeea- 

Vui.  71. 


Hxmogregarina  seligmanni,  double  inclusions. 

sionally  tlirce  parasites  were  fonnd  within  the  same  host-cell. 
Notwithstanding  the  heaviness  of  the  infection  comparatively 
few  schizonts  were  found  and  in  every  case  only  one  in  each 
host-cell. 

The  examination  of  the  organs  revealed  nothing  further. 
Numerous  specimens  of  Porocej^hahis  crotaU  were  found  in  the 
lungs  and  body-cavity. 

The  Bushmaster  inhabits  Central  and  Tropical  America. 

26.  Haemogregarina  plimmeri,  n.  sp. 
Hosts. — Schizogony  in  erythrocytes  of  the  Rat-tailed  Snake, 
Lachesis  lanceolatiis  (Lacep.). 

Fig.  72. 


Haemogregarina  plimmeri. 

Descriijtion. — The  full  grown  sporonts  are  enclosed  within 
thick  sausage-shaped  capsules,  measuring  14 /i  to  15 /i  in  length 
by  4 /u  to  4*5  ju  in  breadth,  and  presenting  dark  coarse  granules 
when  stained  by  the  Gicmsa  method.  The  ])arasite  within  is 
distinctly  club-shaped  and  presents  a  thicker  rounded  anterior 
extremity  and    a    conical    posterior  extremity,  re-curved    for  a 
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length  ut"  abuut  -i^t.  Its  nucleus  is  ni(jre  or  less  niediiui  iind 
measures  4 /Li  in  length  })y  '-lou  to  I /i  in  hreadth  ;  it  stains  deeply 
and  its  chromatin  nniy  be  either  arranged  in  cross  strands  or 
broken  up  into  granules.  The  host-cell  shows  no  signs  of 
degeneration,  its  nucleus  is  usually  displaced. 

Observations. — The  Kat-Tailed  Serpent  or  Fer-de-lance  inliabits 
Tro|)ical  America. 

27.  Haemogregarina  crotali  Laveran,  1902. 
Bihl'iographij. — Laveran  (25),  Liilie  (30). 
Synonytny. — Karyolysiis  crotali  Liihe,  1906. 
Hosts. — Schizogony  in  erythrocytes  of  the  Pacific  Rattlesnake, 
Crotalus  co)ifluentas. 

Fia.  78. 


Hxmogregarina  crutali.      (After  Laveran.) 

Description. — According  to  Laveran,  H.  crotali  does  not 
appear  to  fold  itself  up  within  its  host-cell.  The  largest  forms 
measure  15^  to  16  ^ii  in  length  by  5/i  to  6^  in  breadth.  Their 
nucleus,  so  far  as  can  be  judged  from  the  figures,  is  small,  oval, 
and  median.  The  nucleus  of  the  host-cell  becomes  greatly  hyper- 
trophied;  it  may  attain  16  /.(  and  even  18  fx  in  length.  It  is 
closely  applied  to  the  parasite  and  remains  attached  to  it  even 
after  complete  disruption  of  the  erythrocyte.  It  stains  more 
dee})ly  than  the  nuclei  of  normal  erythrocytes. 

Ohser  vat  ions. — The  Pacific  Rattlesnake  inliabits  Western 
North  America  from  British  Columbia  to  the  South  of  California, 
Dakota,  Nebraska,  Kansas,  West  and  South  Texas,  North  Mexico. 
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EXPLANATION    OF    PJ.ATE   XI 1, 

Illustrating  the  coiiimuiiication  on  "The  HaJiiiogregarines  of 
Snakes,"  by  Dr.  L.  W.  Sanibon  and  Dr.  C.  Gr.  Seligmanii. 
(P.  310.) 

Figs.  1-7. — Sporonts  of  Hiemoijrerjarina  pococki.  Parasite  of  the  Indian 
Python,  I'll  thou  mohirus,  L. 

Figs.  S  10. — Schizonts  of  Uxniogregarina  re/ringens.  Parasite  of  the  Hoary- 
Snake,  Pseudaspis  cana,  L. 

Figs.  11 -1(). — Sporonts  of  Hxmogregarina  shattocki.  Parasite  of  the  Diamond 
Snake,  Python  spilotes  (Lacep). 
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EXPLANATION   OF    l^LATE   XIH, 

Illustrating  the  coiiiniunication  on  ^'The  Ha}inogregarines  of 
vSnakes/'  by  Dr.  L.  W.  Sambon  and  Dr.  0.  G.  Seligmann. 
(P.  310.) 

Figs.  17-21.  —Hxmogregarinararefaciens.  Parasite  of  Couper's  snake.  Coluber 
corais  var.  couperi,  Holbr.  17.  Young-  spoiont.  18  and  19.  Male  schizonts. 
20.  Two  male  schizonts  in  the  same  erythrocyte.  21.  Double  inclusion  of 
male  and  female  forms. 

Figs.  22,  23. — Hxmogregarina  seligmanni.  (See  also  Plate  XIV.)  Parasite 
of  Bushmaster,  Lachesls  mutus.  22.  Sporont  with  spireme  arrangement  of 
chromatin.     23.  Sponmt  with  e.\treinitios  apparently  fusiuo-. 
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EXPLANATION    OF   PLATE   XIV, 

Illustrating  the  commuiiication  on  "The  Hgeniogregarines  of 
Snakes/^  by  Dr.  L.  W.  Sanibon  and  Dr.  C.  (L  Seligniann. 
(P.  310.) 

Figs.  24-29. — Hn'mogregarina  seligmanni  (and  Plate  XIII,  fig-s.  22,  23).  Para- 
site of  Busluuastor,  Lachesis  i)iutus.  24.  Full-grown  sporont.  25  and  20. 
Double  inclusions.     27.  Sporont  escaping:  from  host-cell.     2cS.  Free  sporont. 

Figs.  30-36. — Hxniogregarina  mansoiii.  Pamsite  of  testaceous  snake,  Zamensis 
flagelli/onnis,L.     30-35.  Full-grown  sporont.     36.  Free  sporont. 
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EXPLANATION   OF    PLATE   XV, 

Illustrating  the  coinniunication  on  ^'  The  Ha3iiiogi'egarines  of 
Snakes/'  by  Dr.  L.  W.  Sanibon  and  Dr.  C.  (I.  Seligniann. 
(P.  310.) 

Figs.  37-42. — Hiemogregarina  terzii.  Parasite  of  Common  Boa,  Boa  constrictor, 
L.  37  and  38.  Youno;  forms.  39— il.  Full-grown  sporonts.  42.  Long-  slender 
form  within  erythroblast. 

Figs.  43-50. — Hiemogregarina  cantUei.  Parasite  of  Conical  Eryx,  Eryx  conicus. 
43-47.  Sporonts.     48.  Double  inclusion.     49  and  50.  Free  sporonts. 
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